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SOLUTION: Source drivers 12 outputs a data signal and 
a reset (black) signal alternately to source lines S. 480 
lines of gate lines G are connected to gate line drivers 
13a to 13c while being divided into three groups by 
every 160 lines. A display control part 20 makes the 
drivers select (n)th gate lines G when the source drivers 
12 output a data signal and makes them select (n+160)th 
gate lines G when the drivers 12 output the reset signal 
by outputting the identification signal, the scanning 
starting signal and the clock signal to respective gate 
drivers 13a to 13c. Moreover, the part 20 makes the 
drivers 13a to 13c shift (n) successively. This device 
eliminates light leakagte of picture elements which are 
changed over from white display to black display by 
writing the reset signal in one-third the latter half of a 
frame in this manner. Moreover, the device reduces blots 
of the edge part of a moving image. Thus, the display quality of the moving picture is improved 
by the minimum improvement. 



* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] £ ,. 

[Claim 1]Supply a data signal to two or more lines arranged in parallel mutually, and a selection 
signal is supplied to two or more column lines mutually arranged in parallel in the direction which 
intersects the above-mentioned line, It is a liquid crystal display method which displays a picture 
on a picture element which becomes with a liquid crystal an intersecting position of a line with 
which the above-mentioned data signal was supplied, and a column line with which the above- 
mentioned selection signal was supplied, or near the intersecting position, Supply the above- 
mentioned selection signal to a column line of n (n: positive integer) flat knot, and a data signal is 
supplied to the above-mentioned line, Display a picture based on the above-mentioned data 
signal on a picture element concerning an intersecting position of a column line of the above- 
mentioned n flat knot, and each line, supply the above-mentioned selection signal to a column 
line of a flat knot (n+m) by making m into a positive integer, and. A black status signal for 
displaying a black image on a picture element is supplied to the above-mentioned line, The 
above-mentioned black image is displayed on a picture element concerning an intersecting 
position of a column line of the above-mentioned (n+m) flat knot, and each line, A display action 
of a picture based on the above-mentioned data signal and a display action of a black image are 
repeated shifting a column line which supplies the above-mentioned selection signal one by one, 
A liquid crystal display method returning to a head line line and displaying a picture and a black 
image based on the above-mentioned data signal to each of all the picture elements within 1 
frame period when a column line of a flat knot (n+m) which supplies the above-mentioned 
selection signal exceeds a final line line. 

[Claim 2] Supply a data signal to two or more lines arranged in parallel mutually, and a selection 
signal is supplied to two or more column lines mutually arranged in parallel in the direction which 
intersects the above-mentioned line, Are a liquid crystal display method which displays a picture 
on a picture element which becomes with a liquid crystal an intersecting position of a line with 
which the above-mentioned data signal was supplied, and a column line with which the above- 
mentioned selection signal was supplied, or near the intersecting position, and supply the above- 
mentioned selection signal to a column line of n flat knot, and. Supply the above-mentioned 
selection signal to two or more column lines which supply a data signal to the above-mentioned 
line, and display a picture based on the above-mentioned data signal on a picture element 
concerning an intersecting position of a column line of the above-mentioned n flat knot, and 
each line, next are different from a column line of the above-mentioned n flat knot 
simultaneously, and. The above-mentioned black status signal for displaying a black image on a 
picture element is supplied to the above-mentioned line, The above-mentioned black image is 
displayed on a picture element concerning an intersecting position of two or more above- 
mentioned column line and each line, A display action of a picture based on the above- 
mentioned data signal and a display action of a black image are repeated shifting a column line 
which supplies the above-mentioned selection signal one by one, A liquid crystal display method 
returning to a head line line and displaying a picture and a black image based on the above- 
mentioned data signal to each of all the picture elements within 1 frame period when two or 
more column lines which supply a selection signal to the above-mentioned coincidence exceed a 
final line line. 

[Claim 3]A liquid crystal display method characterized by two or more above-mentioned column 
lines being column lines of a flat knot (alpha(n+ai P ha-m) = 1,2, — , p (p: positive integer)) in the liquid 
crystal display method according to claim 2. 

[Claim 4]A liquid crystal display method characterized by two or more above-mentioned column 
lines being column lines from a flat knot (n+aipha-m) (n+ai P ha-m+k-1) (alpha= 1, 2, — , p (p, k: positive 
integer)) to a flat knot in the liquid crystal display method according to claim 2. 
[Claim 5]A liquid crystal display method characterized by feed time of the above-mentioned data 
signal and feed time of the above-mentioned black status signal being equal in any of claim 1 
thru/or claim 4, or a liquid crystal display method of one statement. 

[Claim 6]A liquid crystal display method with which feed time of the above-mentioned data signal 
is characterized by a long time rather than feed time of the above-mentioned black status signal 
in any of claim 1 thru/or claim 4, or a liquid crystal display method of one statement. 
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[Claim 7]A liquid crystal display ijnethod, wherein a value of the above-mentioned m is set up in 
any of claim 1, claim 3, and claim 4, or a liquid crystal display method of one statement fill a 
relation of a following formula. 

fxm/N>t, however N:several f column-line:one-frame-time t: Response time of a liquid crystal at 
the time of switching a white display to a black display [Claim 8]A liquid crystal display method, 
wherein a value of the above-mentioned k is set up in the liquid crystal display method according 
to claim 4 fill a relation of a following formula. 

Txk>=T Q , however 1 time of feed-time T Q of T:black status signal: Shortest time of a black 

status signal which can switch a white display to a black display thoroughly [Claim 9]A liquid 
crystal display method setting up the voltage Vd in case the above-mentioned data signal is a 
data signal for a black display, and the voltage Vr of the above-mentioned black status signal in 
any of claim 1 thru/or claim 4, or a liquid crystal display method of one statement fill the 
following relation. In the case of negative polarity, it is [ as opposed to / in a case of straight 
polarity / a potential level of a Vd>Vr counterelectrode ] Vd<Vr to a potential level of a 
counterelectrode at the time of a Vd>Vr normally black at the time of a normally white at the 
time of a Vd<Vr normally black at the time of a normally white. [Claim 10]A display panel in 
which a picture element which becomes with a liquid crystal an intersecting position of two or 
more lines arranged in parallel mutually, two or more column lines mutually arranged in parallel in 
the direction which intersects the above-mentioned column electrode, the above-mentioned line, 
and the above-mentioned column line, or near the intersecting position was formed at least. 
A line driver who supplies a data signal to the above-mentioned line, and a column line driver 
who supplies a selection signal to the above-mentioned column line. 

Are the liquid crystal display provided with the above, and while supplying a video signal and a 
control signal to the above-mentioned line driver, a control signal is supplied to the above- 
mentioned column line driver, A display control part which controls picture displaying operation 
to the above-mentioned display panel, and a black status signal generating means which 
generates a black status signal for displaying a black image on the above-mentioned picture 
element, It is provided in the above-mentioned line driver, and has a changeover switch which 
changes a data signal and a black status signal from the above-mentioned black status signal 
generating means based on a video signal from the above-mentioned display control part by 
turns, and chooses them, The above-mentioned display control part supplies the above- 
mentioned control signal for making the above-mentioned column line choose one by one to the 
above-mentioned column line driver, and. When the above-mentioned changeover switch has 
chosen a black status signal, a column line of a flat knot is made to supply a selection signal, 
while making a column line of n flat knot supply a selection signal, when the above-mentioned 
changeover switch has chosen a data signal (n+m). 

[Claim 1 1]A display panel in which a picture element which becomes with a liquid crystal an 
intersecting position of two or more lines arranged in parallel mutually, two or more column lines 
mutually arranged in parallel in the direction which intersects the above-mentioned column 
electrode, the above-mentioned line, and the above-mentioned column line, or near the 
intersecting position was formed at least. 

A line driver who supplies a data signal to the above-mentioned line, and a column line driver 
who supplies a selection signal to the above-mentioned column line. 

Are the liquid crystal display provided with the above, and while supplying a video signal and a 
control signal to the above-mentioned line driver, a control signal is supplied to the above- 
mentioned column line driver, A display control part which controls picture displaying operation 
to the above-mentioned display panel, and a black status signal generating means which 
generates a black status signal for displaying a black image on the above-mentioned picture 
element, It is provided in the above-mentioned line driver, and has a changeover switch which 
changes a data signal and a black status signal from the above-mentioned black status signal 
generating means based on a video signal from the above-mentioned display control part by 
turns, and chooses them, The above-mentioned display control part supplies the above- 
mentioned control signal for making the above-mentioned column line choose one by one to the 
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above-mentioned columnjme driver, and. When the above-mentioned changeover switch has 
chosen a black status signal, two or more different column lines from a column line of the 
above-mentioned n flat knot are made to supply a selection signal, while making a column line of 
n flat knot supply a selection signal, when the above-mentioned changeover switch has chosen a 
data signal. 

[Claim 12]A liquid crystal display, wherein the above-mentioned column line is divided into a 
block of L (L: positive integer) individual for every m book and the above-mentioned column line 
driver comprises L partial column line drivers who supply a selection signal to a column line of 
each block in claim 10 or the liquid crystal display according to claim 1 1. 
[Claim 13]In any of claim 10 thru/or claim 12, or a liquid crystal display of one statement, a 
control signal from the above-mentioned display control part to the above-mentioned line driver, 
A liquid crystal display characterized by the above-mentioned switching control signal making 
selection time of the above-mentioned data signal longer than selection time of a black status 
signal including a switching control signal for controlling switching operation of the above- 
mentioned changeover switch. 

[Claim 14]In any of claim 10 thru/or claim 12, or a liquid crystal display of one statement, a 
control signal from the above-mentioned display control part to the above-mentioned line driver, 
A liquid crystal display characterized by the above-mentioned switching control signal making 
equal selection time of the above-mentioned data signal, and selection time of the above- 
mentioned black status signal including a switching control signal for controlling switching 
operation of the above-mentioned changeover switch. 

[Claim 15]In claim 1 1 or the liquid crystal display according to claim 12, a control signal from the 
above-mentioned display control part to the above-mentioned column line driver. Whether it is 
the black status signal days of supply which supply the above-mentioned black status signal 
including a recognition signal for identifying the above-mentioned column line driver, A liquid 
crystal display characterized by supplying the above-mentioned selection signal to a column line 
from a flat knot (n+m+k-1) to a flat knot at the above-mentioned black status signal days of 
supply (n+m) based on the above-mentioned recognition signal. 
[Claim 16]The liquid crystal display comprising according to claim 15: 

A shift register in which, as for a control signal from the above-mentioned display control part to 
the above-mentioned column line driver, the above-mentioned column line driver has two or 
more latch circuitry including a scanning start signal. 

While supplying the above-mentioned scanning start signal to the 1st latch circuitry of the 
above-mentioned shift register at the data signal days of supply based on the above-mentioned 
recognition signal, A scan start signal supply means which supplies the above-mentioned 
scanning start signal to k latch circuitry which continued from the m-th latch circuitry of the 
above-mentioned shift register at the black status signal days of supply. 

[Claim 17]A liquid crystal display, wherein change of the latch circuitry number m and the 
number k of latch circuitry in the above-mentioned black status signal days of supply of the 
above-mentioned scan start signal supply means is attained in the liquid crystal display 
according to claim 16. 

[Claim 18]In the liquid crystal display according to claim 17, have a supply control means to 
control operation of the above-mentioned scan start signal supply means, and the above- 
mentioned supply control means, A liquid crystal display outputting a control signal which sets up 
the above-mentioned latch circuitry number m to the above-mentioned scan start signal supply 
means based on a scan start tab-control-specification signal from the outside. 
[Claim 19]In any of claim 10 thru/or claim 12, or a liquid crystal display of one statement, the 
above-mentioned display control part, A control signal for the 1st display mode which performs 
supply operation of a black status signal based on operation of the above-mentioned changeover 
switch according to a command signal from the outside, A liquid crystal display switching and 
outputting a control signal for the 2nd display mode which the above-mentioned changeover 
switch carries out an operation stop, and does not perform supply operation of a black status 
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signal. ,i r 

[Claim 20] Have a reference supply for signals for setting up voltage of a data signal supplied 
from the above-mentioned line driver in the liquid crystal display according to claim 1 9, and 
voltage of the above-mentioned reference supply for signals, A liquid crystal display, wherein a 
change has become possible in the time of the 1st display mode of the above, and the 2nd 
display mode. 

[Claim 21]In the liquid crystal display according to claim 19, data applied to the same position on 
a screen based on a video signal from the above-mentioned display control part is monitored, A 
liquid crystal display provided with an animation still picture discriminating means which outputs 
the above-mentioned command signal which distinguishes whether pictures based on the above- 
mentioned video signal are whether it is an animation and a still picture, and with which a 
discriminated result is expressed to the above-mentioned display control part. 
[Claim 22] Any of claim 19 thru/or claim 21 characterized by comprising the following, or a liquid 
crystal display of one statement. 

A back light which irradiates with the above-mentioned display panel from the rear-face side. 
A back light control means which switches luminosity of the above-mentioned back light with the 
1st display mode of the above, and the 2nd display mode based on the above-mentioned 
command signal. 

[Claim 23]A liquid crystal display which the above-mentioned black status signal generating 
means is a power supply for black status signals in the liquid crystal display according to claim 
1 9, and is characterized by having attained a change of voltage of the above-mentioned power 
supply for black status signals in the time of the 1 st display mode of the above, and the 2nd 
display mode of the above. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liquid crystal display method and a liquid 

crystal display excellent in animation display. 

[0002] 

[Description of the Prior Art]Conventionally, there is an active-matrix type liquid crystal display. 
In a this active-matrix type liquid crystal display, as shown in drawing 31 , whenever it samples 
the data for 1 horizontal line from a video signal to the sampling memory 2, this sampled data is 
stored in the holding memory 3 with the source driver 1. One [ the liquid crystal panel side / a 
horizontal line / the horizontal line which becomes in the picture element line which should write 
in data is chosen by a gate driver (not shown), and / TFT (thin film transistor) of the selected 
picture element ]. Then, the DA translation of the data signal for 1 horizontal line currently 
stored in the holding memory 3 is carried out to all the picture elements which constitute the 
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selected horizontal line by DA converter 4, and it is written in them via the source line 6. 
[0003]Above-mentioned operation is performed to all the horizontal lines, and the image writing 
of one screen is completed. And the display of various images is enabled by repeating this as 
one frame. The active matrix type liquid crystal display which performs such a display action is 
applied to a word processor, the indicator of a notebook computer, or television. 
[0004] By the way, in an above-mentioned active-matrix [ conventional ] type liquid crystal 
display, since [ which is time for the speed of response of a liquid crystal, especially the speed of 
response between intermediate color to be the one above-mentioned frame ] it is later than 1 6.7 
ms, in animation display, there is a problem of display quality fall that an afterimage is seen. 
[0005]The data signal written in the picture element to which the above TFT corresponds 
between non selections continues being held. Therefore, even if it makes quick speed of 
response of a metaphor liquid crystal, although human being's look pursues an animation, the 
afterimage on the retina of a reason exists. As a result, there is also a problem that display 
quality falls. 

[0006]Then, in order to solve each above-mentioned problem, the following liquid crystal display 
methods are proposed (the literature 1 and literature 2). In the literature 1 "JP,1 1-109921 , A", a 
screen is divided up-and-down 2, and the black signal (blanking) scan of the lower screen is 
carried out in the first half of frame time at the same time it carries out the signal scan of the 
upper screen. And it is made to carry out the signal scan of the lower screen in the second half 
of frame time at the same time it carries out the black signal (blanking) scan of the above top 
screen. 

[0007]In the literature 2 ""LCD corresponding to new animation which used pie cell" Japanese 
Liquid Crystal Society, 1 999, vol.3, No. 2", a screen is divided up-and-down 2, and one frame time 
is divided into the time slot of the line number of the full screen. And in the 1st slot, a lower 
screen also carries out a signal scan at the same time it carries out the signal scan of the upper 
screen. In the 2nd slot, the lower screen is also made to perform a black signal (blanking) scan at 
the same time it carries out the black signal (blanking) scan of the above top screen. Thus, the 
signal scan and the black signal (blanking) scan are successively repeated for every slot. 
[0008]According to each above-mentioned liquid crystal display method, if its attention is paid to 
one picture element, both an image display period and a black display period are always in one 
frame time, and it will become possible to display a picture, without intermingling the frame data 
of order especially by existence of a black display period. Therefore, the display performance of 
the animation is improvable. 
[0009] 

[Problem(s) to be Solved by the Invention]However, there are the following problems in the liquid 
crystal display method indicated by the above-mentioned literature 2. That is, one frame time is 
divided into the time slot of the line number of the full screen, and the screen is divided further 
up-and-down 2. And in the 1st slot, a lower screen also carries out a signal scan at the same 
time it carries out the signal scan of the upper screen. On the other hand, in the 2nd slot, the 
lower screen is also carrying out the black signal (blanking) scan at the same time it carries out 
the black signal (blanking) scan of the above top screen. Thus, the signal scan and the black 
signal (blanking) scan are successively repeated for every slot. Therefore, when beginning to 
scan an upper screen, it is necessary to also scan a lower screen simultaneously, and it is 
necessary to make the image data for one line memorize once. Therefore, a circuit is 
complicated and there is a problem that it is connected with a cost hike. 

[0010]The liquid crystal display method indicated by the above-mentioned literature 1 also has 
the same problem. That is, one frame time is divided at the first half and the second half, and the 
screen is divided further up-and-down 2. And the black signal (blanking) scan of the lower 
screen is carried out in the first half of one frame time at the same time it carries out the signal 
scan of the upper screen. On the other hand, the signal scan of the lower screen is carried out 
in the second half of one frame time at the same time it carries out the black signal (blanking) 
scan of the upper screen. In this case, although memory of image data like the above-mentioned 
literature 2 is unnecessary, the fault of the complication and cost hike of a circuit by a screen 
separation is produced too. 



JP-A-2001 -60078 



7/38 s<— v 



[001 1]Although it is needless to gay, if a screen is divided, it will be [ a source driver ] necessary 
twice by the upper and lower sides, and it will become a cost hike, for example. 
[0012]Then, there is a screen separation [ like the literature 1 and the literature 2 ] whose 
purpose of this invention is in providing the liquid crystal display method and liquid crystal display 
which can improve animation display grace by improvement of the minimum of the conventional 
liquid crystal display, without also needing the memory storage of a special screen, without 
carrying out. 
[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the 1st 
invention supplies a data signal to two or more lines arranged in parallel mutually, and a selection 
signal is supplied to two or more column lines mutually arranged in parallel in the direction which 
intersects the above-mentioned line, It is a liquid crystal display method which displays a picture 
on a picture element which becomes with a liquid crystal an intersecting position of a line with 
which the above-mentioned data signal was supplied, and a column line with which the above- 
mentioned selection signal was supplied, or near the intersecting position, Supply the above- 
mentioned selection signal to a column line of n (n: positive integer) flat knot, and a data signal is 
supplied to the above-mentioned line, Display a picture based on the above-mentioned data 
signal on a picture element concerning an intersecting position of a column line of the above- 
mentioned n flat knot, and each line, supply the above-mentioned selection signal to a column 
line of a flat knot (n+m) by making m into a positive integer, and. A black status signal for 
displaying a black image on a picture element is supplied to the above-mentioned line, Display 
the above-mentioned black image on a picture element concerning an intersecting position of a 
column line of the above-mentioned (n+m) flat knot, and each line, and a display action of a 
picture based on the above-mentioned data signal and a display action of a black image are 
repeated, shifting a column line which supplies the above-mentioned selection signal one by one, 
When a column line of a flat knot tn+m) which supplies the above-mentioned selection signal 
exceeds a final line line, it is characterized by returning to a head line line and displaying a 
picture and a black image based on the above-mentioned data signal to each of all the picture 
elements within 1 frame period. 

[001 4] According to the above-mentioned composition, unlike a case of the above-mentioned 
literature 1 and the literature 2, data signal supply to a line and black status signal supply are 
performed by turns, and n is increased for a column line which supplies the above-mentioned 
selection signal one by one synchronizing with the above-mentioned signal supply like n, n+m, 
n+1, n+m+1, n+2, n+m+2, and — . In this way, all the picture elements are received, without 
dividing a screen or using a circuit which memorizes image data of one screen, The state where 
a black status signal was written in is held until a data signal is written in, a black status signal is 
supplied and an image data signal is newly written in the following frame, after predetermined 
time according to m passes further, and a black image is displayed. Therefore, when a picture 
element which is performing a white display changes to a black display with the following frame, 
before a black status signal is written in, a black image will already be displayed, and optical 
leakage of a back light does not take place. 

[0015]Edge of an image in an animation moved by end change of a frame, and has stopped at a 
frame period. However, there is a period which human being has in a period which has edge of an 
image ahead of human beings look since it is sensed that an image is moving smoothly, and the 
back, and edge of an image spreads and it is visible. However, since a picture element which 
shows the above-mentioned image will become a black display as mentioned above in this 
invention by the time a data signal is impressed next, and an image disappears, A period which 
has edge of an image ahead of human beings look as a result, and a period in behind become 
short, and a blot of edge of an image will be reduced. In this way, animation display grace 
improves. 

[0016]The 2nd invention supplies a data signal to two or more lines arranged in parallel mutually, 
and a selection signal is supplied to two or more column lines mutually arranged in parallel in the 
direction which intersects the above-mentioned line, Are a liquid crystal display method which 
displays a picture on a picture element which becomes with a liquid crystal an intersecting 
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position of a line with whiish the flbove-mentioned data signal was supplied, and a column line 
with which the above-mentioned selection signal was supplied, or near the intersecting position, 
and supply the above-mentioned selection signal to a column line of n flat knot, and. Supply the 
above-mentioned selection signal to two or more column lines which supply a data signal to the 
above-mentioned line, and display a picture based on the above-mentioned data signal on a 
picture element concerning an intersecting position of a column line of the above-mentioned n 
flat knot, and each line, next are different from a column line of the above-mentioned n flat knot 
simultaneously, and. A black status signal for displaying a black image on a picture element is 
supplied to the above-mentioned line, The above-mentioned black image is displayed on a 
picture element concerning an intersecting position of two or more above-mentioned column line 
and each line, A display action of a picture based on the above-mentioned data signal and a 
display action of a black image are repeated shifting a column line which supplies the above- 
mentioned selection signal one by one, When two or more column lines which supply a selection 
signal to the above-mentioned coincidence exceed a final line line, it is characterized by 
returning to a head line line and displaying a picture and a black image based on the above- 
mentioned data signal to each of all the picture elements within 1 frame period. 
[001 7] According to the above-mentioned composition, a multiple-times black status signal is 
supplied to all the picture elements in the second half of 1 frame period. Therefore, even when it 
is the time which cannot perform black image display with the above-mentioned black status 
signal feed time sufficient by just one black status signal supply, a black display is ensured by 
repeating black status signal supply two or more times. In this way, picture element density of a 
display panel is high density, and since there are many column lines, even when black status 
signal feed time cannot be taken enough, high-definition animation display to which optical 
leakage of a back light does not take place is performed. 

[0018]As for a liquid crystal display method of an invention of the above 2nd, it is desirable to 
make two or more above-mentioned column lines into a column line of a flat knot (alpha(n+ai P ha-m) 
= 1,2, — , p (p: positive integer)). 

[001 9]According to the above-mentioned composition, when its attention is paid to one certain 
horizontal line, a black display will be repeatedly performed for every scan of m book, in this way 
— losing influence of a dielectric constant of a liquid crystal by display information of the last 
frame — a pan — a high-definition display is performed. 

[0020]As for a liquid crystal display method of an invention of the above 2nd, it is desirable to 
make two or more above-mentioned column lines into a column line from a flat knot (n+aipha-m) 
(n+aipha-m+k-1) (alpha= 1, 2, — , p (p, k: positive integer)) to a flat knot. 

[0021 ] According to the above-mentioned composition, if its attention is paid to one certain 
horizontal line, a black display will be repeatedly performed k times for every scan of m book, and 
influence of display information of the last frame will be lost further. 

[0022]As for a liquid crystal display method of the 1 st above-mentioned invention or the 2nd 
invention, it is desirable to make equal feed time of the above-mentioned data signal and feed 
time of the above-mentioned black status signal. 

[0023]According to the above-mentioned composition, since feed time of the above-mentioned 
data signal and feed time of the above-mentioned black status signal are equal, supply of the 
above-mentioned data signal and supply of the above-mentioned black status signal are 
switched by very easy switching control processing. 

[0024]As for a liquid crystal display method of the 1 st above-mentioned invention or the 2nd 
invention, it is desirable to make feed time of the above-mentioned data signal longer than feed 
time of the above-mentioned black status signal. 

[0025]According to the above-mentioned composition, picture element density of a display panel 
is high density, and since there are many column lines, it can be coped with also when data 
signal feed time cannot be taken enough. 

[0026]As for a liquid crystal display method of the 1st above-mentioned invention or the 2nd 
invention, it is desirable to set up a value of the above-mentioned m fill a relation of a following 
formula. 

fxm/N>t, however N:several f column-line:one-frame-time t: Response time of a liquid crystal at 
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the time of switching a white display to a black display [0027]According to the above-mentioned 
composition, feed time of the above-mentioned black status signal in 1 frame period is set up 
more than response time of a liquid crystal in a case of switching a white display to a black 
display. In this way, a black display will be ensured by the time a data signal is impressed next, 
even if it is a picture element as which a white image is displayed based on the above-mentioned 
data signal. 

[0028]As for a liquid crystal display method of the 1st above-mentioned invention or the 2nd 
invention, it is desirable to set up a value of the above-mentioned k fill a relation of a following 
formula. 

Txk>=T Q , however 1 time of feed-time T Q of T:black status signal: Shortest time of a black 

status signal which can switch a white display to a black display thoroughly [0029]According to 
the above-mentioned composition, feed time of the above-mentioned black status signal in 1 
frame period is set up beyond shortest time which can switch a white display to a black display 
by k times supply of a black status signal. In this way, since feed time of the above-mentioned 
black status signal is insufficient, when repeating a black status signal k times and supplying it, a 
black display will be ensured by the time a data signal is impressed next, even if it is a picture 
element as which a white image is displayed based on the above-mentioned data signal. 
[0030]As for a liquid crystal display method of the 1st above-mentioned invention or the 2nd 
invention, it is desirable to set up the voltage Vd in case the above-mentioned data signal is a 
data signal for a black display, and the voltage Vr of the above-mentioned black status signal fill 
the following relation. To a potential level of a counterelectrode, Vd<Vr is received at the time of 
a normally white, and it receives at a potential level of a Vd>Vr counterelectrode at the time of a 
normally black in the case of straight polarity, and, in the case of negative polarity, is Vd<Vr at 
the time of a Vd>Vr normally black at the time of a normally white. [0031]Even when according 
to the above-mentioned composition feed time of a black status signal is insufficient and 
sufficient black display cannot be performed, a black display is ensured by setting voltage of the 
above-mentioned black status signal as (smallish) in a slight size. 

[0032]The 3rd invention, A display panel in which a picture element which becomes with a liquid 
crystal an intersecting position of two or more lines arranged in parallel mutually, two or more 
column lines mutually arranged in parallel in the direction which intersects the above-mentioned 
column electrode, the above-mentioned line, and the above-mentioned column line, or near the 
intersecting position was formed at least, In a liquid crystal display which has a line driver who 
supplies a data signal to the above-mentioned line, and a column line driver who supplies a 
selection signal to the above-mentioned column line, While supplying a video signal and a control 
signal to the above-mentioned line driver, a control signal is supplied to the above-mentioned 
column line driver, A display control part which controls picture displaying operation to the 
above-mentioned display panel, and a black status signal generating means which generates a 
black status signal for displaying a black image on the above-mentioned picture element, It is 
provided in the above-mentioned line driver, and has a changeover switch which changes a data 
signal and a black status signal from the above-mentioned black status signal generating means 
based on a video signal from the above-mentioned display control part by turns, and chooses 
them, The above-mentioned display control part supplies the above-mentioned control signal for 
making the above-mentioned column line choose one by one to the above-mentioned column 
line driver, and. When the above-mentioned changeover switch has chosen a data signal, while 
making a column line of n flat knot supply a selection signal, when the above-mentioned 
changeover switch has chosen a black status signal, it is characterized by making a column line 
of a flat knot supply a selection signal (n+m). 

[0033]According to the above-mentioned composition, based on a control signal from display 
control, a column line driver and a line driver are controlled as follows. That is, when a data 
signal is chosen and a line is supplied with a changeover switch of the above-mentioned line 
driver, a column line of n flat knot is chosen by the above-mentioned column line driver. On the 
other hand, when a black status signal is chosen and a line is supplied with the above-mentioned 
changeover switch, a column line of a flat knot (n+m) is chosen. In this way, the state where a 
black status signal was written in is held until a data signal is written in, a black status signal is 
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supplied and an image data signal is newly written in the following frame to all the picture 
elements, after predetermined time according to m passes further, and a black image is 
displayed. Therefore, when a picture element which is performing a white display changes to a 
black display with the following frame, before a black status signal is written in, a black image will 
already be displayed, and optical leakage of a back light does not take place. 
[0034]The 4th invention, A display panel in which a picture element which becomes with a liquid 
crystal an intersecting position of two or more lines arranged in parallel mutually, two or more 
column lines mutually arranged in parallel in the direction which intersects the above-mentioned 
column electrode, the above-mentioned line, and the above-mentioned column line, or near the 
intersecting position was formed at least, In a liquid crystal display which has a line driver who 
supplies a data signal to the above-mentioned line, and a column line driver who supplies a 
selection signal to the above-mentioned column line, While supplying a video signal and a control 
signal to the above-mentioned line driver, a control signal is supplied to the above-mentioned 
column line driver, A display control part which controls picture displaying operation to the 
above-mentioned display panel, and a black status signal generating means which generates a 
black status signal for displaying a black image on the above-mentioned picture element, It is 
provided in the above-mentioned line driver, and has a changeover switch which changes a data 
signal and a black status signal from the above-mentioned black status signal generating means 
based on a video signal from the above-mentioned display control part by turns, and chooses 
them, The above-mentioned display control part supplies the above-mentioned control signal for 
making the above-mentioned column line choose one by one to the above-mentioned column 
line driver, and. When the above-mentioned changeover switch has chosen a data signal, while 
making a column line of n flat knot supply a selection signal, when the above-mentioned 
changeover switch has chosen a black status signal, it is characterized by making two or more 
different column lines from a column line of the above-mentioned n flat knot supply a selection 
signal. 

[0035]According to the above-mentioned composition, based on a control signal from display 
control, a column line driver and a line driver are controlled as follows. That is, when a data 
signal is chosen and a line is supplied with a changeover switch of the above-mentioned line 
driver, a column line of n flat knot is chosen by the above-mentioned column line driver. On the 
other hand, when a black status signal is chosen and a line is supplied with the above-mentioned 
changeover switch, two or more different column lines from n flat knot are chosen. Therefore, 
even when it is the time which cannot perform black image display with the above-mentioned 
black status signal feed time sufficient by just one black status signal supply, a black display is 
ensured by repeating black status signal supply two or more times. In this way, picture element 
density of a display panel is high density, and since there are many column lines, even when 
black status signal feed time cannot be taken enough, high-definition animation display to which 
optical leakage of a back light does not take place is performed. 

[0036]As for a liquid crystal display of the 3rd above-mentioned invention or the 4th invention, it 
is desirable to constitute from L partial column line drivers who divide the above-mentioned 
column line into a block of L (L: positive integer) individual for every m book, and supply a 
selection signal to a column line of each block of the above-mentioned column line driver. 
[0037]According to the above-mentioned composition, when a data signal is supplied to a line 
with the above-mentioned changeover switch, a column line of n flat knot connected to the 
partial column line driver concerned is chosen by one certain partial column line driver. On the 
other hand, when a black status signal is supplied to a line with the above-mentioned changeover 
switch, a column line of n flat knot connected to the partial column line driver concerned is 
chosen by a partial column line driver located in the back row of the above-mentioned partial 
column line driver. In this way, selection operation of a column line of a book (n+m) is performed 
by easy control. 

[0038]A liquid crystal display of the 3rd above-mentioned invention or the 4th invention, It is 
desirable for the above-mentioned switching control signal to make selection time of the above- 
mentioned data signal longer than selection time of a black status signal including a switching 
control signal for a control signal from the above-mentioned display control part to the above- 
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mentioned line driver to control switching operation of the above-mentioned changeover switch. 
[0039]According to the above-mentioned composition, feed time of the above-mentioned data 
signal becomes longer than feed time of the above-mentioned black status signal. Therefore, 
picture element density of a display panel is high density, and since there are many column lines, 
it can be coped with also when data signal feed time cannot be taken enough. 
[0040]A liquid crystal display of the 3rd above-mentioned invention or the 4th invention, It is 
desirable for the above-mentioned switching control signal to make equal selection time of the 
above-mentioned data signal and selection time of the above-mentioned black status signal 
including a switching control signal for a control signal from the above-mentioned display control 
part to the above-mentioned line driver to control switching operation of the above-mentioned 
changeover switch. 

[0041] According to the above-mentioned composition, since feed time of the above-mentioned 
data signal and feed time of the above-mentioned black status signal are equal, supply of the 
above-mentioned data signal and supply of the above-mentioned black status signal are 
switched by very easy switching control processing. 

[0042]A liquid crystal display of an invention of the above 4th a control signal from the above- 
mentioned display control part to the above-mentioned column line driver, Whether it is the 
black status signal days of supply which supply the above-mentioned black status signal 
including a recognition signal for identifying the above-mentioned column line driver, It is 
desirable to supply the above-mentioned selection signal to a column line from a flat knot 
(n+m+k-1) to a flat knot at the above-mentioned black status signal days of supply based on the 
above-mentioned recognition signal (n+m). 

[0043]According to the above-mentioned composition, a black status signal is supplied k times 
to all the picture elements into predetermined time corresponding to m by the time a data signal 
was impressed next. Therefore, in order for black status signal feed time according to the 
above-mentioned m to perform a black image display, even when it is insufficient time, a black 
display is ensured by repeating black status signal supply k times. In this way, picture element 
density of a display panel is high density, and since there are many column lines, even when 
black status signal feed time cannot be taken enough, high-definition animation display to which 
optical leakage of a back light does not take place is performed. 

[0044]A liquid crystal display invention of an invention of the above 4th, A control signal from 
the above-mentioned display control part to the above-mentioned column line driver including a 
scanning start signal the above-mentioned column line driver, A shift register which has two or 
more latch circuitry, Based on the above-mentioned recognition signal, At the data signal days of 
supply the above-mentioned scanning start signal. While supplying the 1st latch circuitry of the 
above-mentioned shift register, it is desirable to prepare for the black status signal days of 
supply a scan start signal supply means which supplies the above-mentioned scanning start 
signal to k latch circuitry which continued from the m-th latch circuitry of the above-mentioned 
shift register. 

[0045]According to the above-mentioned composition, a column line driver who can supply a 
black status signal k times by the time a data signal is impressed next is realized with easy 
composition which provides a scan start signal supply means in a column line driver which has a 
shift register. 

[0046]As for a liquid crystal display of an invention of the above 4th, it is desirable to accomplish 
the above-mentioned scan start signal supply means so that change of the latch circuitry 
number m and the number k of latch circuitry in the above-mentioned black status signal days of 
supply is possible. 

[0047]According to the above-mentioned composition, time to display a black image by the time 
a data signal is impressed next is changed by changing the latch circuitry number m. The number 
of times to which a black status signal will be supplied by the time a data signal is impressed 
next is changed by changing the number k of latch circuitry. 

[0048]A liquid crystal display of an invention of the above 4th is provided with a supply control 
means to control operation of the above-mentioned scan start signal supply means, and the 
above-mentioned supply control means, It is desirable to output a control signal which sets up 
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the above-mentioned lateh circuitry number m to the above-mentioned scan start signal supply 
means based on a scan start tab-control-specification signal from the outside. 
[0049]According to the above-mentioned composition, time to display a black image based on a 
signal from the outside, by the time a data signal is impressed next is changed. 
[0050]A liquid crystal display of the 3rd above-mentioned invention or the 4th invention, A 
control signal for the 1st display mode which performs supply operation of a black status signal 
based on [ according to a command signal from the outside ] operation of the above-mentioned 
changeover switch for the above-mentioned display control part, It is desirable to accomplish so 
that a control signal for the 2nd display mode which the above-mentioned changeover switch 
carries out an operation stop, and does not perform supply operation of a black status signal 
may be switched and outputted. 

[0051]The 1st display mode with which according to the above-mentioned composition energy 
consumption increases in order that a display mode may supply a black status signal to the 
above-mentioned line based on operation of the above-mentioned changeover switch for every 
frame, Energy consumption is switched to few 2nd usual display mode, and waste of energy by 
always fixing a display mode to the 1st mode of the above is prevented. 

[0052]A liquid crystal display of the 3rd above-mentioned invention or the 4th invention, It has a 
reference supply for signals for setting up voltage of a data signal supplied from the above- 
mentioned line driver, and, as for voltage of the above-mentioned reference supply for signals, it 
is desirable for a change to have become possible in the time of the 1st display mode of the 
above and the 2nd display mode. 

[0053]According to the above-mentioned composition, after the above-mentioned data signal is 
written in, a black status signal is supplied, In order to display a black image before an image data 
signal is newly written in the following frame, when transmissivity of a liquid crystal is the 1 st 
display mode that becomes low, voltage of a reference supply for signals is switched and voltage 
of a data signal is set up according to a transmissivity fall of the above-mentioned liquid crystal. 
In this way, fixed gradation balance is maintained between the 1st display mode and the 2nd 
display mode. 

[0054]A liquid crystal display of the 3rd above-mentioned invention or the 4th invention, It is 
desirable to have an animation still picture discriminating means which outputs the above- 
mentioned command signal which monitors data applied to the same position on a screen based 
on a video signal from the above-mentioned display control part, and distinguishes whether 
pictures based on the above-mentioned video signal are whether it is an animation and a still 
picture, and with which a discriminated result is expressed to the above-mentioned display 
control part. 

[0055]According to the above-mentioned composition, based on the above-mentioned video 
signal, it is distinguished by animation still picture discriminating means whether it is an animation 
or it is a still picture, and a command signal showing a discriminated result is outputted to the 
above-mentioned display control part. In this way, after a control signal for the 1st display mode 
is automatically outputted from the above-mentioned display control part and a data signal is 
written in 1 frame period at the time of animation display to which display quality falls easily, by 
the time a data signal is impressed to the following frame, a black image will be displayed, and 
display quality improves. 

[0056]As for a liquid crystal display of the 3rd above-mentioned invention or the 4th invention, it 
is desirable a back light which irradiates with the above-mentioned display panel from the rear- 
face side, and to have a back light control means which switches luminosity of the above- 
mentioned back light with the 1st display mode of the above and the 2nd display mode based on 
the above-mentioned command signal. 

[0057]In order to display a black image according to the above-mentioned composition until a 
data signal is impressed to the following frame in 1 frame period after a data signal is written in, 
when transmissivity of a liquid crystal is the 1st display mode that becomes low, Luminosity of a 
back light is raised by back light control means, and when it is the 2nd usual display mode, 
luminosity of a back light is lowered. In this way, waste of energy by always raising luminosity of 
the above-mentioned back light is prevented. 
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[0058]As for a liquid crystal display of the 3rd above-mentioned invention or the 4th invention, it 
is desirable to constitute the above-mentioned black status signal generating means from a 
power supply for black status signals, and to accomplish voltage of the above-mentioned power 
supply for black status signals in the time of the 1st display mode of the above and the 2nd 
display mode of the above, so that a change is possible. 

[0059]According to the above-mentioned composition, in 1 frame period, in the case of the 1st 
display mode that displays a black image until a data signal is impressed to the following frame 
after a data signal is written in, voltage of a power supply for black status signals is switched, 
and a black display is ensured to it. 
[0060] 

[Embodiment of the Invention]Hereafter, the embodiment of a graphic display of this invention 
explains in detail. 

<1st embodiment> drawing 1 is an outline lineblock diagram of the active matrix type liquid 
crystal display as a liquid crystal display in this embodiment. The liquid crystal display in this 
embodiment has the liquid crystal panel 11, two or more source drivers 12, and two or more gate 
drivers 13. Have the liquid crystal panel 11 and TFT substrate 14 and the counter substrate 15 
on TFT substrate 14, The picture element electrode 16 arranged by matrix form and TFT17 by 
which the drain was connected to this picture element electrode 16, The source line S which 
was connected with the gate line G which was connected common to the gate in TFT1 7 of each 
line, and was arranged in parallel common to the sauce in TFT1 7 of each sequence, and was 
arranged in parallel is formed. The counterelectrode 18 which counters the picture element 
electrode 16 is formed in the counter substrate 15 which counters TFT substrate 14 with a 
prescribed interval. Although not illustrated, the liquid crystal is pinched between the picture 
element electrode 16 and the counterelectrode 18. 

[0061]Here, the number of the above-mentioned gate lines G is 480, and the VGA (video Graphics 
Array) panel whose source lines S are 640 (3 times when it is a colored presentation) books is 
used for the liquid crystal panel 1 1 in this embodiment. And the 480 gate lines G are divided into 
every 160 three groups, and are connected to the 1st gate driver 13a - the 3rd gate driver 13c 
for every group. Similarly, the source line S is divided into two or more groups, and is connected 
to the source driver 1 2 for every group. 

[0062]The display control part 20 is outputted to the 1st source driver 12 with the video signal 
which has a clock signal generating means and into which the generated above-mentioned clock 
signal was inputted. It has a scan start signal generating means and a recognition signal creating 
means, and the scanning start signal and recognition signal which were generated are outputted 
to each gate driver 13 with a clock signal. An animation / still picture discrimination circuit 21 
distinguishes a video subject's animation, or a still picture subject's still picture by monitoring the 
data of several points on a screen based on the video signal received from the display control 
part 20. And a discriminated result is returned to the display control part 20. If it does so, the 
display control part 20 will switch the change clock signal, recognition signal, and scanning start 
signal which are one of the above-mentioned clock signals to any the object for animations, and 
for still pictures they are based on the above-mentioned discriminated result. 
[0063]The discriminated result from above-mentioned animation / still picture discrimination 
circuit 21 is outputted also to the reference supply 22 for signals, the power supply 24 for black 
signals, and the back light light control circuit 23. If it does so, the above-mentioned reference 
supply 22 for signals and the power supply 24 for black signals send out the reference voltage 
for data signals and the voltage for black signals according to the above-mentioned 
discriminated result to each source driver 12. The back light light control circuit 23 modulates 
the light of a back light (not shown) according to the above-mentioned discriminated result. The 
power supply 24 for black signals is a power supply used when generating the reset signal (black 
signal) explained in full detail behind. 

[0064] Drawing 2 is an outline lineblock diagram of the above-mentioned source driver 12. 
However, it represents with the composition about the one source line S, and is displaying, and 
the thing of the same composition is provided about all the source lines S. The data for one 
picture element (1 horizontal line) is sampled by the sampling memory 31 from a video signal, and 
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this sampled data is stored in the holding memory 32. And a DA translation is carried out by DA 
converter 33 using the reference voltage for signals from the reference supply 22 for signals, and 
it is sent out to the changeover switch 34. 

[0065]It is the clock signal which carried out dividing of the sampling clock signal supplied to the 
above-mentioned sampling memory 31, the holding memory 32, and DA converter 33 to the 
above-mentioned changeover switch 34, The above-mentioned change clock signal made into a 
cycle is inputted in all the source drivers 12 and 12 and the time of — when the data for 1 
horizontal line is sampled by the sampling memories 31 and 31 and — . And the changeover 
switch 34 is outputted to the source line S to which the level of the above-mentioned change 
clock signal chooses the data signal from DA converter 33, for example in "H", and corresponds. 
On the other hand, in "L", the black signal voltage from the power supply 24 for black signals is 
chosen, and it outputs to the corresponding source line S as the above-mentioned reset signal. 
[0066]As shown the above-mentioned source driver 12 in drawing 3 , even if it constitutes, it 
does not interfere. Namely, in the source driver 12 shown in drawing 2 , although the changeover 
switch 34 is located in the latter part of DA converter 33, the changeover switch 35 is located in 
the preceding paragraph of the holding memory 38 in drawing 3 . And in "H", the level of the 
above-mentioned change clock signal chooses the video signal from the sampling memory 37, for 
example, and sends out the changeover switch 35 to the holding memory 38. On the other hand, 
in "L", the black signal data from the black signal data generating part 36 is chosen, and it sends 
out to the holding memory 38. And a DA translation is carried out by DA converter 38 using the 
reference voltage for signals from the reference supply 22 for signals, and it is outputted to the 
corresponding source line S. In this way, while the data signal based on the above-mentioned 
video signal is outputted to the source line S in the first half of the time when the data for 1 
horizontal line is sampled, in the second half, the above-mentioned reset signal based on the 
above-mentioned black signal data is outputted to the source line S. 

[0067] Drawing 4 is an outline lineblock diagram of the above-mentioned gate driver 13. However, 
the composition of the gate driver 13 in this invention is not limited to this. The gate driver 13 of 
this embodiment has the shift register 41, and the output signal from each latch circuitry (not 
shown) which constitutes this shift register 41 is supplied to the output circuit 42. And the gate 
voltage of a level "H" or a level "L" is impressed to the gate line G by this output circuit 42, and 
the gate line G is chosen. 

[0068]The above-mentioned shift register 41 shifts to the next latch circuitry the scanning start 
signal supplied to the 1st latch circuitry one by one based on the clock signal from the above- 
mentioned display control part 20, chooses the gate line G one by one, and goes. In that case, 
the above-mentioned scanning start signal is inputted also into the analog switch 43 which 
opens and closes the recognition signal from the display control part 20 as a control signal, When 
the level of the above-mentioned recognition signal is set to "H"and the analog switch 43 opens, 
the above-mentioned scanning start signal is supplied also to the 2nd - the 4th latch circuitry in 
the shift register 41 . 

[0069]The liquid crystal display which has the above-mentioned composition operates as follows, 
and performs a cine mode display. That is, drawing 5 is a timing chart of the selection signal 
outputted to the driving signal and each gate line G about the three gate drivers 13a, 13b, and 
13c. The clock signal which was [ semicircle term ] late for the clock signal supplied to the 1st 
gate driver 13a located in an end is supplied to the 2nd gate driver 13b located in the center 
from the display control part 20 so that drawing 5 may show. The clock signal which was 
[ semicircle term ] late for the clock signal supplied to the 2nd gate driver 13b is supplied to the 
3rd gate driver 13c located in the other end. The above-mentioned scanning start signal supplied 
to each gate drivers 13a-13c from the display control part 20 is a pulse signal with which one 
pulse exists in 1 clock eye and a 321 clock eye, shifts a phase to each gate driver 13 by 160 
clocks, and is inputted into it. The level for 320 clocks and the "H" level for 160 clocks exist, 
for example, and the above-mentioned recognition signal supplied to each gate drivers 13a-13c 
from the display control part 20 shifts a phase to each gate driver 13 by 160 clocks, and is 
inputted into it. 

[0070]As a result, 1st gate line G 1 is first chosen by the 1st gate driver 13a of the above. As the 
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1st - the 4th gate line G/i.e., the whole, the 161st - 164th gate line G 16l - G 164 are chosen as 

such the back by the 2nd gate driver 13b. Next, after 2nd gate line G 2 is chosen by the 1st gate 

driver 13a, the 162nd - 165th gate line G 162 (the 2nd - the 5th) - G 165 are chosen by the 2nd 

gate driver 13b. Henceforth, selection is performed one by one by the two gate drivers 13a and 
13b in a similar manner, and 320th gate line G 32Q (the 160th) is soon chosen by the 2nd gate 

driver 13b. 

[0071]When it does so, with the 2nd gate driver 13b of the above next The 1st gate line G. That 
is, after 161st gate line G l61 is chosen as the whole, as the 1st - the 4th gate line G, i.e., the 

whole, the 321st - 324th gate driver G 321 - G 324 are chosen by the 3rd gate driver 13c. Next, 

after 162nd gate line G 162 (the 2nd) is chosen by the 2nd gate driver 13b, the 322nd - 325th 

gate line G 322 (the 2nd - the 5th) - G 325 are chosen by the 3rd gate driver 13c. Henceforth, 

selection is performed one by one by the two gate drivers 13b and 13c in a similar manner, and 
the. 480th gate line (the 160th) G480 is soon chosen by the 3rd gate driver 13c. 
[0072]When it does so next, with the 3rd gate driver 13c of the above The 1st gate line G. That 
is, after 321st gate line G 161 is chosen as the whole, the 1st - 4th gate line G 1 - G 4 are again 

chosen by the 1st gate driver 13a. And if 160th gate line G 160 is chosen by the 1st gate driver 

13a after 480th gate line G 4g0 (the 160th) is chosen by the 3rd gate driver 13c, the scan of one 

frame will be completed. 

[0073]The timing chart shown in drawing 5 is a case where the recognition signal with which the 
"H" level for 160 clocks exists is given to each gate drivers 13b-13a one by one as mentioned 
above, Since the analog switch 43 of the gate driver 13 whose level of a recognition signal is "H* 
serves as one, the four continuous gate lines G are chosen in the gate driver 13. On the other 
hand, when all the levels give the recognition signal which is "L"to each gate driver 13. the two 
gate drivers 13 which adjoin as shown in drawing 6 since the analog switch 43 of all the gate 
drivers 13 is OFF — alternation — and the gate line G per will be chosen, shifting. 
[0074] Hereafter, the picture displaying operation by the liquid crystal display in this embodiment 
is explained concretely. The data signal and the above-mentioned reset signal with which the 
sequence of the source driver 1 2 was stored in the holding memory 32 as mentioned above are 
outputted by turns. In that case, the pulse width of the change clock inputted into the 
changeover switch 34 is set up so that the width of the output time of both the signals that can 
be set may become equal mutually. The width of the above-mentioned output time in this 
embodiment is 17 microseconds of about 16.7 ms (one frame time)/480 / 2** abbreviation. 
[0075]A clock signal and a scanning start signal which were mentioned above, and the 
recognition signal in which all the levels are "L" shall be inputted into the gate driver 13 which 
chooses the above-mentioned horizontal line. If it does so, as shown in drawing 6 , after the n-th 
gate line G is chosen, the gate line G of eye watch will be chosen (n+160). After the gate line G 
of eye watch (n+1) is chosen, the gate line G of eye watch is chosen (n+161). However, (n+m) 
counts from a head line following a last line, in being more than a line number, and a selection 
line is called for. The width of the selection time of each gate line G is about 17 microseconds as 
well as the width of the output time of the signal to the source line S. In that case, so that the 
gate line G of eye watch (n+160) may be chosen, when the n-th gate line G is chosen when the 
source driver 12 outputs the above-mentioned data signal, and the source driver 12 outputs the 
above-mentioned reset signal, The timing of the above-mentioned change clock and a scanning 
start signal is set up. 

[0076]Like ****, giving the above-mentioned reset signal to the gate line G of the 160 beyond of 
the gate line G which outputted the above-mentioned data signal (m= 1 60) is based on the 
following reason. That is, the response time when the transmissivity of a liquid crystal changes 
from 100% to 10% is about 4 ms. And when a reset signal is impressed to the picture element 
electrode of a certain picture element connected to a certain gate line G, by the time a data 
signal is impressed next, it is necessary to be a black display in general. Therefore, the following 
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relation is materialized. * ♦ 

fxm/N> 4 ms, however f:one-frame-time (16.7 ms) N: It is necessary to be the total number 
(480) of gate lines, therefore m> 115. 

[0077]Here, in this embodiment the gate driver 13 connected to the 160 gate lines G is arranged 
to three-piece straight line shape, and 480 are scanned. Therefore, if referred to as m= 160, 
from the next gate driver 13 of the gate driver 13 which is outputting the current data signal. By 
very easy control of outputting a reset signal to the gate line G of the same number as the 
number of the gate line G to which the data signal is outputted, the conditions of m> 115 are 
clearable. 

[0078]About the indication results by such picture displaying operation, it is as follows as 
compared with the indication results by the conventional liquid crystal display. Here, the 
stabilimentum 52 to which the picture used for explanation has the width for 3 picture elements 
in the center of the black background 51 as shown in drawing 7 is arranged in the lengthwise 
direction. And this stabilimentum 52 presupposes that it is the video which moves at a time one 
picture element, and goes for every frame like an arrow (A). 

[0079] First, it attaches and states to the image display method by the conventional liquid crystal 
display. The image display sequence of 1 frame period by the conventional liquid crystal display 
is shown in drawing 8 . A part for 1 horizontal line of the video signal sent is sampled by the 
sampling memory 2 of the source driver 1, and is once stored in the holding memory 3. [ one ] 
[ after another ] And the data signal for 1 horizontal line read from the holding memory 3 is 
written in the picture element line which constitutes 1 horizontal line selected with the gate 
driver. The data signal of 2 horizontal-line eye is sampled sampling memory 2, and, 
simultaneously with it, the contents of the holding memory 3 are rewritten. This is repeated by 
480 horizontal lines and the data signal writing for one frame is completed. 
[0080]Normally white type TN (it is twisted and nematic) mode is used for a liquid crystal. The 
time when the time when transmissivity reaches to -> [ 0% of ] 90% is about 20 ms, and the 
characteristic reaches to -> [ 100% of] 10% is about 4 ms. 

[0081]When the above video is displayed by the image display sequence of the conventional 
liquid crystal display, as shown in drawing 9 , an afterimage (blot of a picture) clear in the picture 
element sequence 53 which changed from the stabilimentum 52 to the background 51 is seen. 
This cause is explained as follows. That is, drawing 10 shows the transmittance change for every 
[ in the arbitrary picture elements 54 which adjoin the stabilimentum 52 in the direction-of- 
movement front of the stabilimentum 52 in drawing 7 ] frame. Ideally, in the 1st frame, it is a 
black display (transmissivity <10%), the 2nd frame - four frames are white displays (transmissivity 
> 90%), and this transmittance change should return to the black display again by the 5th frame. 
However, as mentioned above, time until transmissivity reaches to 90% from 0% is about 20 ms, 
and time until it reaches to 10% from 100% has the characteristic of the liquid crystal of about 4 
ms. Therefore, at the 1st frame, when a white signal is written in the picture element 54 which 
was a black display by the 2nd frame, the liquid crystal of the picture element 54 will be 
abbreviated-completed by the 3rd frame, without the ability to complete a response in frame 
time. Therefore, in the 4th frame, it becomes an original white display. And although a black 
signal is written in in the 5th frame, since the time when transmissivity reaches to 10% from 100% 
is about 4 ms, as the picture element sequence 53 shows, some light leakage is observed. 
Therefore, in the conventional image display sequence, the width of the stabilimentum 52 does 
not look clear to a part for 3 picture elements. 

[0082]Next t it attaches and explains to the picture displaying operation in the liquid crystal 
display of this embodiment. In this liquid crystal display, the reset signal of the voltage which can 
attain a black display within 1 frame period is written in between the data signal writing of each 
horizontal line. The image display sequence in the liquid crystal display of this embodiment is 
shown in drawing 1 1 . The concrete contents of the writing in drawing 1 1 (a) and the reset period 
are shown in drawing 1 1 (b). As shown in drawing 1 1 , in this embodiment, the writing of a data 
signal and the writing of a reset signal are performed by turns 1/2 cycle of a sampling period. In 
that case, the writing of a reset signal is performed to the horizontal line of the 160 beyond of a 
data signal write-in horizontal line. 
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[0083]In this embodiment, by adopting such an image display sequence, as shown in drawing 12 , 
an afterimage (blot of a picture) is not checked by the picture element sequence 63 which 
changed from the stabilimentum 62 to the background 61. This reason can be explained as 
follows. Drawing 13 shows the transmittance change for every [ in the arbitrary picture elements 
64 (equivalent to the picture element 54 in drawing 7 ) which adjoin the stabilimentum 62 in the 
direction-of-movement front of the stabilimentum 62 in drawing 12 ] frame. This picture element 
64 is a black display in the 1st frame. And although a white signal is written in in the 2nd frame, a 
black signal is written in by a at a certain time (at the time of being the next in which the white 
signal was written to the horizontal line behind [ that the picture element 64 concerned 
belongs / 160 ] a horizontal line) within frame time. And the voltage of this black signal is the 
voltage which can attain a black display within 1 frame period as mentioned above, and a is set 
[ above-mentioned ] up at the time so that transmissivity may reach to 10% within the residual 
time of the 2nd frame. Therefore, it can return to the black display by the following frame. 
[0084]This is the same also in the 3rd and the 4th frame, therefore, the 2- in the 4th frame, a 
white signal will be written in the picture element 64 only the same time, and the maximum 
transmittances in each frame become the same, as a result, the 2- the same luminosity can be 
displayed in the 4th frame. In the 5th frame, since the black signal is already written in after a at 
the time of the 4th frame, it is at the start time and transmissivity presents 10% or less, and light 
leakage is not observed. 

[0085] Reduction of the afterimage by the image display sequence of this embodiment can be 
explained also for the following reasons. In order to explain simply, the response time of a liquid 
crystal explains an infinitesimal case. The stabilimentum of the above 3 picture-element width is 
the video which moves at a time to one way one picture element for every frame, and the 
picture used for explanation shows drawing 1 4 t he situation of movement of the stabilimentum in 
arbitrary horizontal lines. The case of the conventional image display sequence is shown for the 
response waveform of the transmissivity in infinitesimal response time in drawing 15 , and the 
case of the image display sequence of this embodiment is shown in drawing 16 . 
[0086] Drawing 1 7 shows the situation of movement of the stabilimentum in the arbitrary 
horizontal lines by the conventional image display sequence. Since the data signal written in 
arbitrary picture elements is held during a frame period, stabilimentum has stopped throughout 
[ one frame term ]. And if it enters at the next frame period, it would move by 1 picture element 
and will have stopped throughout [ one frame term ] again. An above-mentioned thing is 
repeated henceforth. And when human being observes a motion of above-mentioned 
stabilimentum, stabilimentum recognizes as an animation which moves smoothly. In other words, 
it cannot recognize that stabilimentum is standing it still for every frame. Therefore, into drawing 
17 , as the arrow (B) and (C) of a dashed line shows, human being s viewpoint will be moved at a 
fixed speed. 

[0087]Therefore, in human being's retina, as shown in drawing 18 , the luminosity which 
considered the motion is sensed. As a result, rather than the image of actual stabilimentum 
based on a data signal, it will be visible to the form in which both edge became blunt, and the 
afterimage which spread will be sensed. Since it will sense that human being s eyes are moving 
smoothly although stabilimentum is standing it still for every frame if it puts in another way, In 
the first half of one frame, as the sign ~b" shows, there is stabilimentum ahead of human being's 
look, and since human being s look has passed stabilimentum in the second half of one frame, as 
the sign "c" shows, stabilimentum will be after a look, and — human beings retina top — a 
stabilimentum image — " — since the image by which existing /-less" was equalized is projected, 
the stabilimentum image on which edge became blunt and spread is in sight. Like the above, a 
blot of an animation is certainly sensed by the conventional image display sequence. 
[0088]Next, in the case of the image display sequence in the liquid crystal display of this 
embodiment, it attaches and explains. Drawing 19 shows the situation of movement of the 
stabilimentum in the arbitrary horizontal lines by the image display sequence of this embodiment. 
In this image display sequence, since "rrr which is a difference of the write-in line number of a 
reset signal and the write-in line number of a data signal is set as "160% a data signal is held only 
two thirds in the first half of throughout [ one frame term ], and in the second half, one third, a 
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black signal is held and it becomes a black display. That is, only two thirds, stabilimentum will 
stop and stabilimentum will disappear by one third in the second half in the first half of 
throughout [ one frame term ]. Therefore, the display period of stabilimentum can be cut down to 
two thirds of 1 frame periods, and the period after the look shown with the period which has the 
stabilimentum shown with a sign "b" ahead of human beings look, and a sign "c" can be shortened 
so that clearly from comparison with drawing 19 and drawing 17 . Therefore, as shown in drawing 
20 as a result, a blot of the edge of a stabilimentum image can be reduced. 

[0089]In above-mentioned explanation, since it was easy, it assumed that the response time of a 
liquid crystal was the infinitesimal, but if a black display is performed for every frame, even if the 
response time of a liquid crystal will not be the infinitesimal, it is clear from above-mentioned 
explanation that the same effect is acquired. 

[0090]By the way, in [ so that comparison with drawing 15 and drawing 1 6 may show ] this 
embodiment, Since the process in which it becomes arbitrary transmissivity from black 
transmissivity, and the process in which it becomes black transmissivity from arbitrary 
transmissivity are included for every frame about a display picture element, transmissivity 
becomes low substantially rather than the case where the conventional image display sequence 
is applied. Therefore, in order to obtain luminosity equivalent to the case where the conventional 
image display sequence is applied, it is necessary to make the luminosity of a back light increase. 

[0091]Then, in consideration of adopting this liquid crystal display as a portable device, several 
[ on a screen ] were monitored and the picture displayed now has formed the animation / still 
picture discrimination circuit 21 which distinguishes automatically an animation subject's picture, 
or a still picture subject's picture. And when it is distinguished by the back light light control 
circuit 23 that it is video, the luminosity of a back light is made to increase according to the 
discriminated result of an animation / still picture discrimination circuit 21. When it is 
distinguished that it is a still picture, the luminosity of the above-mentioned back light is 
reduced. By carrying out like this, power consumption can be reduced as compared with the 
case where it always fixes to the luminosity of the back light aligned with video, and the portable 
liquid crystal display excellent in animation display grace can be obtained by the necessary 
minimum power consumption rise. 

[0092]Instead of forming above-mentioned animation / still picture discrimination circuit 21, the 
switch which chooses the image display sequence of this embodiment and the conventional 
image display sequence is formed, and even if a user makes which image display sequence 
selectable, it does not interfere. And when the above-mentioned switch is switched to the image 
display sequence side of this embodiment, the luminosity of a back light is made to increase by 
the back light light control circuit 23 synchronously. Also in this case, the liquid crystal display 
excellent in animation display grace can be obtained by the minimum power consumption rise. 
[0093]Since the process in which it becomes arbitrary transmissivity from black transmissivity 
for every frame in this embodiment like ****, and the process in which it becomes black 
transmissivity from arbitrary transmissivity are included, as shown in drawing 21 , it differs from 
the case where the relation between write voltage and transmissivity is the conventional image 
display sequence. As shown in drawing 22 , aging of the transmissivity in each gradation also 
differs by the image display sequence of this embodiment, and the conventional image display 
sequence. 

[0094]So, when the image display sequence in this embodiment is adopted in consideration of 
these results. Based on the discriminated result of an animation / still picture discrimination 
circuit 21, by the reference supply 22 for signals. As compared with the case where the 
conventional image display sequence is adopted, good gradation balance can be obtained by 
readjusting amplitude for the write voltage in each gradation greatly on the basis of a black 
display. 

[0095]As mentioned above, in this embodiment, the VGA panel is used as the liquid crystal panel 
1 1 . And the changeover switch 34 which changes both the signals of the data signal stored in 
the holding memory 32 and the above-mentioned reset signal based on black signal voltage to 
the source line S, and outputs them during 1 horizontal-line sampling period is formed in the 
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source driver 12. The 480 gate Lines G are divided into every 160 three groups, and each group's 
gate line G is connected to the 1st gate driver 13a - the 3rd gate driver 13c. 
[0096]And the clock signal which was behind [ the 1st gate driver 13a - the 3rd gate driver 13c ] 
in the half cycle [ every ] phase one by one from the above-mentioned display control part 20 is 
supplied. He shifts 160 clocks of phases at a time to the 1st gate driver 13a - the 3rd gate 
driver 13c, and is trying to input into them the scanning start signal with which one pulse exists 
in 1 clock eye and a 321 clock eye from the display control part 20. 

[0097]Therefore, when the above-mentioned source driver 1 2 outputs the above-mentioned data 
signal. So that the gate line G of eye watch (n+160) may be chosen, when the gate driver 13 
chooses the n-th gate line G, and the source driver 12 outputs the above-mentioned reset 
signal, By setting up the timing of the above-mentioned change clock and a scanning start signal, 
as shown in drawing 1 3 , a reset signal will be written in the picture element in which the data 
signal was written in the second half of the frame concerned one third. 

[0098]If the voltage (getting it blocked voltage of the power supply 24 for black signals) of the 
above-mentioned reset signal is set as the voltage which can attain a black display within 1 
frame period and is set in that case, it can return to a black display by the following frame. 
Namely, in writing in a black signal with the following frame to the picture element in which the 
white signal was written according to this embodiment. Since the black signal is already written 
in in one third in the second half of a previous frame, transmissivity presents 10% or less at the 
start time of the frame concerned, and light leakage is not observed. 

[0099]The edge part of the image in video repeats movement and a stop in each frame. In that 
case, since the human being cannot recognize the stop of the above-mentioned edge part 
visually, the above-mentioned edge part seems to move smoothly. And in this embodiment, in 
one third, a reset (black) signal is written in in the second half of a frame to the picture element 
in which the data signal was written, and an image disappears. However, since the human being 
cannot recognize that the image disappeared visually, the period which has an edge part of the 
above-mentioned image ahead of human being's look, and the period in behind become short, and 
as shown in drawing 20 as a result, he can reduce a blot of the edge part of video. 
[0100]In this embodiment, the picture currently displayed has formed the animation / still picture 
discrimination circuit 21 which judges automatically an animation subject's picture, or a still 
picture subject's picture. And when it is distinguished by an animation / still picture 
discrimination circuit 21 that it is video, he is trying to make the luminosity of a back light 
increase by the back light light control circuit 23. Therefore, at the time of a cine mode display, 
decline in the transmissivity produced in order to write a reset signal in back 1 / 3 of one frame 
can be prevented by necessary minimum increased power consumption. 
[0101]That is, according to this embodiment, improvement in animation display grace can be 
aimed at by necessary minimum increased power consumption by performing the minimum 
improvement to the liquid crystal display provided with the conventional VGA panel. 
[01 02] Although the above-mentioned explanation of operation is carrying out the case of the 
cine mode display to the example, it cannot be overemphasized that a still picture can also be 
displayed. When displaying a still picture, from the display control part 20, the change clock signal 
for the still pictures of "H" in all the levels is outputted to the source driver 12, and only a data 
signal is outputted over the whole sampling period of 1 horizontal line. While the scanning start 
signal for still pictures with which one pulse exists shifts a phase to each gate drivers 13aH3c 
by 1 60 clocks and is inputted into them, the recognition signal for the still pictures of "L" in a 
level is outputted to each gate driver 13. In this way, like the conventional liquid crystal display, 
choosing the 480 gate lines G from an end one by one, a data signal is outputted to all the 
source lines S, and a picture is displayed. 

[0103]In above-mentioned explanation, although the relation in particular of the voltage of the 
above-mentioned reference supply 22 for signals and the power supply 24 for black signals is not 
described, display quality can be further improved by setting up as follows. Namely, if reference 
voltage for the black images from the reference supply 22 for signals (black reference voltage) is 
set to Vd and voltage of the power supply 24 for black signals is set to Vr, In the case of 
straight polarity, both voltage is set up to the potential level of the counterelectrode 18 fill the 
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relation of Vd>Vr at the time of A/cKVr and a normally black at the time of a normally white. On 
the other hand, in the case of negative polarity, both voltage is set up fill the relation of Vd<Vr at 
the time of Vd>Vr and a normally black at the time of a normally white. By carrying out like this, 
shortage of the feed time of a black status signal can be compensated, and improvement in 
display quality can be aimed at more. 

[0104]Usually, in order to supply a signal level certainly, the feed time for 20.5 microseconds is 
required for TFT(switching element)17 at the shortest. When one frame time drives the above- 
mentioned VGA panel in 16.7 ms (= 16700 microseconds) as mentioned above in one side, That 
is, in driving the 480 gate lines G at 60 Hz, one horizontal period is set to 10 6 mus/60 (Hz) / 480 
(book)= 34.7 microseconds. Then, data signal feed time and black signal feed time are set to data 
signal feed time =20.8microsecond black signal feed time =34.7microsecond- 
20.8microsecond=13.9microsecond. The timing chart of each driving signal and a selection signal 
is shown in drawing 23 , and an image display sequence is shown in drawing 24 . 
[0105]Thus, by setting up each signal supply time, the data from the source drivers 13a-13c can 
be certainly supplied to the picture element electrode 16. If black signal feed time becomes 
short, it will be thought that supply (charge to picture element capacity) of sufficient black signal 
is not performed. However, if a voltage-transmittance curve is looked at in the case of many 
liquid crystal display elements, near the black display, it is that which shows an insensible 
transmittance change to voltage (transmissivity is saturated near the black display in 0), and 
even if supply of a black signal runs short somewhat, sufficient effect can be acquired. This 
embodiment is defined as one frame time being time required in order to display the picture of 
the whole screen of a liquid crystal display regardless of a video signal system. For example, in 
the case of an interlace video signal system, generally, one frame time comprises the two fields 
and the whole screen of a liquid crystal display is displayed by 1 field time which hits one half of 
frame time.In this case, in this embodiment, it is considered that the above-mentioned 1 field 
time is one frame time. In the case of other video signal systems, it is the same. This 
presupposes that it is the same also in each future embodiment. 

[0106]The outline composition of the liquid crystal display in the <2nd embodiment book 
embodiment is the same as the active-matrix type liquid crystal display in a 1st embodiment 
shown in drawing 1 . However, the liquid crystal display in this embodiment uses the S-XGA 
(super XGA) panel for the liquid crystal display section. The number of picture elements is 1280 
(case of colored presentation 3 times)x1024, uses the number of the gate lines G, and differs 
from the VGA panel in a 1st embodiment about 2 times. Therefore, output a data signal and a 
reset signal by turns with the same output time width like the case of a 1st embodiment, then 
the selection time of 1 horizontal line is 8.1 microseconds of about 16.7 ms (one frame 
time)/1024 / 2** abbreviation. Therefore, each signal writing (that is, charge) cannot fully be 
performed to a picture element. 

[0107]If each above-mentioned picture element electrode is used from the capability of the TFT 
element which switches connection with the source line S, at least 12.0 microseconds is 
required for the selection time of 1 horizontal line. Then, the change clock supplied to the 
changeover switch 34 in the source driver 12 in this embodiment, It sets up assign 12.0 
microseconds in the maximum selection time of 1 horizontal line which is 16.7 ms (one frame 
time)/1024 ** about 16.3 microseconds to data signal writing time, and assign the remaining 4.3 
microseconds to reset signal write time. 

[0108]However, it is impossible to write in a reset signal enough in 1 time of a selection period in 
such reset signal write time. Then, in this embodiment, as shown in drawing 25 and drawing 26 , It 
has connected with four gate drivers (henceforth the 1st gate driver 13a - the 4th gate driver 
13d) which divide the 1024 gate lines G into every 256 four groups, and are different for every 
group. However, the basic constitution of each gate driver 1 3 is the same as the composition 
shown in drawing 4 . And on the occasion of image display, a phase is shifted to each gate driver 
13 by 256 clocks, and the recognition signal with which the "L" level for 768 clocks and the "H" 
level for 256 clocks exist in each gate drivers 13a-13d from the display control part 20 is 
inputted into it. A phase is shifted to each gate driver 13 by 256 clocks, and the scanning start 
signal with which one pulse exists in 1 clock eye and a 769 clock eye is inputted into it. 
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[0109]As a result, since the analog switch 43 of the gate driver 13 whose level of the above- 
mentioned recognition signal is "H" serves as one, In the gate driver 13, the four continuous gate 
lines G will be chosen, and the one gate line G and the four gate lines G will be chosen by turns 
by the two adjoining gate drivers 13, shifting. 

[01 10]The image display sequence in the liquid crystal display of this embodiment is as being 
shown in drawing 27 . The concrete contents of the writing in drawing 27 (a) and the reset period 
are shown in drawing 27 (b). As shown in drawing 27 , in this embodiment, the writing of a data 
signal and the writing of a reset signal are performed by turns with above different time width. In 
that case, the writing of a reset signal is simultaneously performed to four horizontal lines which 
continued from the 256 beyond of the data signal write-in horizontal line based on the above 
recognition signals and scanning start signals from the display control part 20. 
[01 1 1]It can continue 4 times into one frame, a reset signal can be written in each horizontal 
line, and a black display can be made to fully perform reset signal write time also as 4.3 
microseconds by carrying out like this, as shown in drawing 28 . That is, according to this 
embodiment, a blot and afterimage of animation display can be reduced in the active matrix type 
liquid crystal display using the S-XGA panel as the liquid crystal panel 1 1. 

[0112]In this embodiment, giving the above-mentioned reset signal to the gate line G of the 256 
beyond of the gate line G which outputted the above-mentioned data signal (m= 256) is based on 
the following reason like ****. That is, as mentioned above, the response time when the 
transmissivity of a liquid crystal changes from 100% to 10% is about 4 ms. And when a reset 
signal is impressed to the picture element electrode of a certain picture element connected to a 
certain gate line G, by the time a data signal is impressed next, it is necessary to be a black 
display in general. Therefore, the following relation is materialized. 

fxm/N> 4 ms, however f:one-frame-time (1 6.7 ms) N: It is necessary to be the total number 
(1024) of gate lines, therefore m> 246. 

[01 13]Here, in this embodiment, the gate driver 13 connected to the 256 gate lines G is arranged 
to four-piece straight line shape, and 1024 are scanned. Therefore, if referred to as m= 256, from 
the next gate driver 13 of the gate driver 13 which is outputting the current data signal. By very 
easy control of outputting a reset signal to the gate line G of the same number as the number of 
the gate line G to which the data signal is outputted, the conditions of m> 246 are clearable. 
[01 14]Also in the case of this embodiment, a display image judges automatically an animation 
subject's picture, or a still picture subject's picture by the animation / still picture discrimination 
circuit 21, If the luminosity of a back light is made to increase by the back light light control 
circuit 23 when it is video, the portable liquid crystal display excellent in animation display grace 
can be obtained by necessary minimum power consumption rise. 

[011 5]In above-mentioned explanation, the case where a reset signal is written in the gate line G 
of k book from a flat knot (n+m) in succession [ after writing a data signal in the gate line G of n 
flat knot ] is mentioned as the example. However, even if it divides into p groups the gate line G 
of K book with which the above-mentioned reset signal is written in every m book, it does not 
interfere. In that case, a reset signal will be simultaneously written in k (= K/p book) continued 
for every group. 

[0116]An example of the timing chart of each driving signal and a selection signal is shown in 
drawing 29 (the gate driver 13d is omitted). The image display sequence of 1 frame period is 
shown in drawing 30 . Drawing 29 is an example in m= 256, p= 2, and k= 1. 

[01 17]As mentioned above, the following effects can be done so by distributing in p groups every 
m book, and writing a reset signal in the gate line G. That is, a liquid crystal begins to answer to 
a black display by the write-in start of a reset signal, and has the characteristic that the 
dielectric constant changes gradually and goes (for the permittivity anisotropy of a liquid crystal). 
Therefore, even if it impresses predetermined reset voltage to a liquid crystal, the voltage 
actually impressed to the liquid crystal by the dielectric constant change will be changed. 
[01 18]However, if its attention is paid to one certain horizontal line by distributing p groups 
every m book and supplying a reset signal to the gate line G of k book, whenever it is scanned 
this [ m ], a reset signal will be supplied once. That is, a liquid crystal answers to some extent 
with the 1st reset signal, and the dielectric constant changes. And supply of the 2nd reset signal 
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will be performed after m this scan to the liquid crystal from which the above-mentioned 
dielectric constant changed. Therefore, the more positive black display can be obtained by 
repeating this operation p times. 

[01 19]In other words, the signal supply to a liquid crystal element is impression operation 
(namely, charging operation) to each picture element capacity of a signal level. Therefore, the 
dielectric constant will change with the contents (oriented state) of the display, and a liquid 
crystal will differ in the amount of charging charge according to the last display information. 
Therefore, even if it supplies the same signal as the same picture element, it will be a display 
which is different when front display information differed. 

[01 20] However, by setting only the time when the gate line G of m book is scanned as 
mentioned above, and writing in a reset signal repeatedly p times, the problem of an above- 
mentioned dielectric constant change can be solved, and the still better black display can be 
obtained. 

[0121]In the liquid crystal display in a 1st embodiment of <a 3rd embodiment, since the speed 
of response of a liquid crystal will become slow if it is used under low temperature, before the 
black display by a reset signal is completed, the data signal of a next frame will be written in, and 
there is a problem said that the amount of blots of an animation increases. Although this problem 
is solvable applying a 2nd embodiment, i.e., by switching the recognition signal from the display 
control part 20, It is cancelable also by controlling response time until it becomes black 
transmissivity from the transmissivity according to the above-mentioned data signal to be 
settled within a frame period. Hereafter, the control method of response time until it becomes 
black transmissivity from the arbitrary transmissivity according to the above-mentioned data 
signal is explained. 

[0122]Control methods of the above-mentioned response time include the following methods. 
(1) Increase "m" which is a difference of the write-in line number of a reset signal, and the write- 
in line number of a data signal with the fall of environmental temperature. By this, reset signal 
write time is lengthened, the response time at the time of reset-signal writing can be enough 
settled within a frame period, and the speed-of-response fall of the liquid crystal can be 
compensated. 

[0123](2) Enlarge voltage for black signals from the power supply 24 for black signals (getting it 
blocked voltage of a reset signal) with the fall of environmental temperature. By this, reset-signal 
drawing speed is made quick, the response time at the time of reset-signal writing can be 
enough settled within a frame period, and the speed-of-response fall of the liquid crystal can be 
compensated. 

[01 24] Although many things are considered as a changing method of "m" in the above (1), it 
carries out as follows, for example. That is, the shift register 41 of each gate driver 13 currently 
divided into plurality is connected in series. And an analog switch is connected to each of the 
input terminal of the latch circuitry of the m-th - (m+J) eye watch among the latch circuitry 
which constitutes all the shift registers 41, It passes any of the analog switch of this (J+1) 
individual they are, and the input of the above-mentioned scanning start signal is enabled also at 
the input terminal of the latch circuitry of the m-th - (m+J) eye watch. The one [ the control 
circuit for the above-mentioned analog switches is provided, and / with this control circuit / the 
analog switch of eye watch (m+j (K = J)) ] according to the temperature fall of environmental 
temperature. 

[0125]In this embodiment, even if it carries out only either one of the above-mentioned control 
method (1) or (2), the increase in the amount of blots of the video due to the fall of the speed of 
response of a liquid crystal is avoidable. 

[0126]In a 2nd embodiment of the above, although the case where the writing of the above- 
mentioned reset signal was simultaneously performed to four horizontal lines was explained to 
the example, this invention is not limited to four horizontal lines. The writing of a reset signal is 
not limited to the horizontal line of a fixed number, and even if it enables change of the write-in 
number of a reset signal, it does not interfere. What is necessary is just to perform various 
changing methods of the write-in number of the above-mentioned reset signal in that case as 
follows, for example, although it thinks. 
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[0127]Namely, an analog switch is connected to each of the input terminal of the 2nd - the Kth 
latch circuitry in each gate driver 13' in drawing 4 , It passes any of the analog switch of this (K- 
1) individual they are, and supply of the scanning start signal from the analog switch 43 also to 
the input terminal of the 2nd - the Kth latch circuitry is enabled. The one [ the control circuit for 
the above-mentioned analog switches is provided, and / with this control circuit / the analog 
switch of the 2nd - eye k (k<=K) watch ] according to k signal from the outside, k signal is a 
signal which specifies the write-in number of a reset signal. 

[0128]In each above-mentioned embodiment, although the case where this invention is applied to 
an active matrix type liquid crystal display is explained to an example, it cannot be 
overemphasized that it is applicable also to a duty type liquid crystal display. 
[0129] 

[Effect of the Invention]As mentioned above, so that clearly the liquid crystal display method of 
the 1st invention, Supply a selection signal to the column line of n flat knot, and supply a data 
signal to a line and the picture based on the above-mentioned data signal is displayed on the 
picture element of a selection row line, Next, supply the above-mentioned selection signal to the 
column line of a flat knot (n+m), and supply a black status signal to the above-mentioned line, 
and a black image is displayed on the picture element of a selection row line, Since the display 
action of the picture based on the above-mentioned data signal and the display action of a black 
image are repeated shifting the above-mentioned selection row line one by one, The state where 
the black status signal was written in is held until it writes in the above-mentioned data signal, 
and it supplies a black status signal and an image data signal is newly written in the following 
frame to all the picture elements, after the predetermined time according to m passes further, 
and a black image can be displayed. Therefore, when changing into a black display the picture 
element which is performing the white display with the following frame, before the following data 
signal is written in, the black image will already be displayed, and the optical leakage of a back 
light can be prevented. 

[0130]Since the picture element which shows the image will serve as a black display as 
mentioned above by the time a data signal is impressed next, and an image disappears, the 
period which has the edge of the image in an animation ahead of human being's look, and the 
period in behind can be shortened. Therefore, a blot of the edge of the above-mentioned image 
can be reduced. 

[0131]That is, according to this invention, animation display grace can be improved by the 
minimum change called the supply of a black status signal and the change of the selection 
method of the above-mentioned column line to the above-mentioned line. 
[0132]The liquid crystal display method of the 2nd invention supplies a selection signal to the 
column line of n flat knot, and supplies a data signal to a line and displays the picture based on 
the above-mentioned data signal on the picture element of a selection row line, Next, supply the 
above-mentioned selection signal to several different column lines from the above-mentioned n 
flat knot simultaneously, and supply a black status signal to the above-mentioned line, and a 
black image is displayed on the picture element of a selection row line, Since the display action 
of the picture based on the above-mentioned data signal and the display action of a black image 
are repeated shifting the above-mentioned selection row line one by one, by the time a data 
signal is impressed next, a multiple-times black status signal can be supplied. Therefore, a black 
display can be ensured by supplying a black status signal [ the case where it is the time when 
the above-mentioned black status signal feed time is insufficient for a black image display /, two 
or more times ]. 

[0133]Therefore, according to this invention, the picture element density of a display panel is 
high density, and since there are many column lines, even when black status signal feed time 
cannot be taken enough, the minimum change can perform high-definition animation display in 
which a blot of the light in optical leakage or image edge part of a back light does not occur. 
[01 34]If two or more above-mentioned column lines are made into the column line of a flat knot 
(alpha(n+ai P ha-m) =1,2, — , p), the liquid crystal display method of an invention of the above 2nd 
can repeat a black display for every scan of m book about one certain horizontal line, and can be 
performed. Therefore, change of the dielectric constant of the picture element capacity by the 
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display information in the last frame can be eliminated, and a still more nearly high-definition 
display can be performed. 

[01 35]The liquid crystal display method of an invention of the above 2nd can perform a black 
display repeatedly about one certain horizontal line k times for every scan of m book, if two or 
more above-mentioned column lines are made into the column line from a flat knot (n+ai P ha-m) 
(n+aipha-m+k-1) (alpha= 1, 2, — , p) to a flat knot. Therefore, the influence of the display information 
in the last frame can be lost further. 

[0136]The liquid crystal display method of the 1st above-mentioned invention or the 2nd 
invention can switch supply of the above-mentioned data signal, and supply of the above- 
mentioned black status signal by very easy switching control processing, if feed time of the 
above-mentioned data signal and feed time of the above-mentioned black status signal are made 
equal. 

[0137]If feed time of the above-mentioned data signal is made longer than the feed time of the 
above-mentioned black status signal, the picture element density of a display panel is high 
density, and since the liquid crystal display method of the 1st above-mentioned invention or the 
2nd invention has many column lines, also when data signal feed time cannot fully be taken, it 
can cope with it. 

[0138]If the value of the above-mentioned m is set up fill the relation of a following formula, as 
for the liquid crystal display method of the 1st above-mentioned invention or the 2nd invention, 
the feed time of the above-mentioned black status signal in 1 frame period can be set up more 
than the response time of the liquid crystal in the case of switching a white display to a black 
display. Therefore, even if it is a picture element as which a white image is displayed based on 
the above-mentioned data signal, a black display can be ensured by the time a data signal is 
impressed next. 

fxm/N>t, however N:several f column-line:one-frame-time t: Response time of the liquid crystal 
at the time of switching a white display to a black display [0139]If the value of the above- 
mentioned k is set up fill the relation of a following formula, as for the liquid crystal display 
method of the 1st above-mentioned invention or the 2nd invention, the feed time of the above- 
mentioned black status signal in 1 frame period can be set up beyond the shortest time which 
can switch a white display to a black display by k times supply of a black status signal. 
Therefore, since the feed time of the above-mentioned black status signal is insufficient, when 
repeating black status signal supply k times and supplying it, even if it is a picture element as 
which a white image is displayed based on the above-mentioned data signal, a black display can 
be ensured by the time a data signal is impressed next. 

Txk>=T Q , however 1 time of feed-time T Q of Tiblack status signal: Shortest time of the black 

status signal which can switch a white display to a black display thoroughly [0140]The liquid 
crystal display method of the 1st above-mentioned invention or the 2nd invention, A black 
display can be ensured, even when the time of supply of the above-mentioned black status 
signal is insufficient and sufficient black display cannot be performed, if the voltage Vd in case 
the above-mentioned data signal is a data signal for a black display, and the voltage Vr of the 
above-mentioned black status signal are set up fill the following relation. To the potential level of 
a counterelectrode, in the case of straight polarity, Vd<Vr is received at the time of a normally 
white, and it receives at the potential level of a Vd>Vr counterelectrode at the time of a normally 
black, and in the case of negative polarity, it is Vd>Vr at the time of a normally white, and Vd<Vr 
at the time of a normally black. [0141]With the control signal from a display control part, when 
the changeover switch of a line driver has chosen the data signal, the liquid crystal display of the 
3rd invention, While supplying a selection signal to the column line of n flat knot, when the 
above-mentioned changeover switch has chosen the black status signal, a column line driver, 
Since the above-mentioned column line driver supplies a selection signal to the column line of a 
flat knot (n+m), The state where the above-mentioned black status signal was written in is held 
until it writes in a data signal, and it supplies a black status signal and an image data signal is 
newly written in the following frame to all the picture elements, after the predetermined time 
according to m passes further, and a black image can be displayed. Therefore, when changing 
into a black display the picture element which is performing the white display with the following 
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frame, before the following data signal is written in, the black image will already be displayed, and 
the optical leakage of a back light can be prevented. 

[0142]That is, according to this invention, animation display grace can be improved by the 
minimum change of providing a changeover switch in the above-mentioned line driver, and 
changing the control signal from the above-mentioned display control part into it. 
[0143]With the control signal from a display control part, when the changeover switch of a line 
driver has chosen the data signal, the liquid crystal display of the 4th invention, While supplying a 
selection signal to the column line of n flat knot, when the above-mentioned changeover switch 
has chosen the black status signal, a column line driver, Also in the case of time which cannot 
perform black image display with the above-mentioned black status signal feed time sufficient by 
just one black status signal supply, since the above-mentioned column line driver supplies a 
selection signal to two or more different column lines from the above-mentioned n flat knot, 
black status signal supply can be repeated two or more times, and a black display can be 
ensured. Therefore, since there are [ high density ] many column lines, even when picture 
element density of a display panel cannot take black status signal feed time enough, high- 
definition animation display to which the optical leakage of a back light does not take place can 
be performed. 

[0144]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If 
constituted from L partial column line drivers who divide the above-mentioned column line into L 
blocks for every m book, and supply a selection signal to the column line of each block of the 
above-mentioned column line driver, In supplying a data signal to a line with the above- 
mentioned changeover switch, While choosing the column line of n flat knot in a certain partial 
column line driver, in supplying a black status signal to a line, Easy control of choosing the 
column line of n flat knot in the partial column line driver located in the back row of the above- 
mentioned partial column line driver can perform selection operation of the column line of the 
above-mentioned (n+m) book. 

[0145]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If the 
switching control signal of the above-mentioned changeover switch which is one of the control 
signals from the above-mentioned display control part to the above-mentioned line driver is set 
up make selection time of the above-mentioned data signal longer than the selection time of a 
black status signal, feed time of the above-mentioned data signal can be made longer than the 
feed time of the above-mentioned black status signal. Therefore, the picture element density of 
a display panel is high density, and since there are many column lines, it can be coped with also 
when data signal feed time cannot fully be taken. 

[0146]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If the 
switching control signal of the above-mentioned changeover switch which is one of the control 
signals from the above-mentioned display control part to the above-mentioned line driver is set 
up make equal selection time of the above-mentioned data signal, and selection time of a black 
status signal, feed time of the above-mentioned data signal and feed time of the above- 
mentioned black status signal can be made equal. Therefore, supply of the above-mentioned 
data signal and supply of the above-mentioned black status signal can be switched by very easy 
switching control processing. 

[0147]Based on the recognition signal which is one of the control signals from the above- 
mentioned display control part to the above-mentioned column line driver as for the liquid 
crystal display of an invention of the above 4th, If the above-mentioned selection signal is 
supplied to the column line of a flat knot (n+m) - (n+m+k-1) a flat knot with the above- 
mentioned column line driver at the above-mentioned black status signal days of supply, by the 
time a data signal is impressed next, the above-mentioned black status signal can be supplied k 
times. Therefore, a black display can be ensured even when the above-mentioned black status 
signal feed time is insufficient. Therefore, according to this invention, the picture element density 
of a display panel is high density, and since there are many column lines, even when black status 
signal feed time cannot be taken enough, high-definition animation display to which the optical 
leakage of a back light does not take place can be performed. 

[0148]The liquid crystal display invention of an invention of the above 4th, While supplying the 
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scanning start signal as«one of the above-mentioned control signals to the 1st latch circuitry of 
a shift register at the data signal days of supply, the above-mentioned column line driver, If it is 
made to have a scan start signal supply means which supplies the above-mentioned scanning 
start signal to k latch circuitry which continued from the m-th latch circuitry of the above- 
mentioned shift register at the black status signal days of supply, The column line driver who is 
an easy change of providing a scan start signal supply means in the column line driver which has 
a shift register, and can supply a black status signal k times by the time a data signal is 
impressed next is realizable. 

[01 49]If the liquid crystal display of an invention of the above 4th is accomplished so that the 
latch circuitry number m and the number k of latch circuitry can be changed, [ in / for the 
above-mentioned scan start signal supply means / the above-mentioned black status signal days 
of supply ] By changing the latch circuitry number m, the display time of a black image until a 
data signal is impressed next can be changed. The number of times of supply of a black status 
signal until a data signal is impressed next can be changed by changing the number k of latch 
circuitry. Therefore, according to this invention, change of the picture element density of the 
above-mentioned display panel, change of environmental temperature, etc. can be coped with 
easily. 

[01 50]If the control signal which sets up the above-mentioned latch circuitry number m by a 
supply control means based on the scan start tab-control-specification signal from the outside 
is outputted to the above-mentioned scan start signal supply means, the liquid crystal display of 
an invention of the above 4th, Based on the signal from the outside, the display time of a black 
image until a data signal is impressed next can be changed. 

[0151]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If it is 
made to carry out the change output of the control signal for the 1st display mode which 
performs supply operation of the above-mentioned black status signal for the above-mentioned 
display control part according to the command signal from the outside, and the control signal for 
the 2nd display mode which does not perform supply operation of the above-mentioned black 
status signal, Waste of energy can be prevented as compared with the case where the display 
mode is always fixed to the 1st mode with much energy consumption. 

[0152]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If the 
change of the voltage of the reference supply for signals which sets up the voltage of the data 
signal supplied from the above-mentioned line driver is enabled in the time of the 1st display 
mode of the above, and the 2nd display mode, When the transmissivity of a liquid crystal is the 
1st display mode of the above that becomes low, the voltage of a data signal can be set up 
according to the transmissivity fall of the above-mentioned liquid crystal. Therefore, fixed 
gradation balance can be maintained now between the 1st display mode and the 2nd display 
mode. 

[0153]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If it is 
made to output the above-mentioned command signal which distinguishes whether it is an 
animation or it is a still picture and with which a discriminated result is expressed by an 
animation still picture discriminating means to the above-mentioned display control part, The 
control signal for the 1st display mode is automatically outputted from the above-mentioned 
display control part at the time of the animation display to which display quality falls easily, and 
to all the picture elements, by the time a data signal is impressed next, a black image can be 
displayed. Therefore, it can detect automatically that the display image changed to the 
animation, and improvement in display quality can be aimed at. 

[0154]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, By a 
back light control means, if the luminosity of a back light is switched with the 1 st display mode of 
the above, and the 2nd display mode based on the above-mentioned command signal, when the 
transmissivity of a liquid crystal is the 1st display mode that becomes low, the luminosity of the 
above-mentioned back light can be raised. Therefore, it compares, when it fixes the luminosity of 
the above-mentioned back light according to the time of the 1st display mode of the above, and 
waste of the energy at the time of the 2nd display mode of the above can be prevented. 
[0155]The liquid crystal display of the 3rd above-mentioned invention or the 4th invention, If the 
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voltage of the power supply for. black status signals as the above-mentioned black status signal 
generating means is switched in the time of the 1st display mode of the above, and the 2nd 
display mode, fixed gradation balance can be maintained between the 1st display mode and the 
2nd display mode. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline composition in the liquid crystal display of this 
invention. 

[Drawing 2] It is a figure showing the outline composition of the source driver in drawing 1 . 
[Drawing 3]Drawing 2 is a figure showing the outline composition of a different source driver. 
[Drawing 4] It is a figure showing the outline composition of the gate driver in drawing 1 . 
[Drawing 5] It is an explanatory view when the analog switch in drawing 4 operates. 
[Drawing 6] It is a timing chart of the selection signal outputted to the driving signal and each 
gate line of three gate drivers in a 1st embodiment. 

[Drawing 7] It is an explanatory view of a picture used for explanation of cine mode display 
operation. 

[Drawing 8] It is a figure showing the conventional image display sequence. 

[Drawing 9] It is an explanatory view of a blot produced in the picture shown in drawing 7 . 

[Drawing 10] It is a figure showing the transmittance change for every [ in the stabilimentum 

picture element based on the conventional image display sequence ] frame. 

[Drawing 1 1] It is a figure showing the image display sequence in the liquid crystal display shown 

in drawing 1 . 

[Drawing 12] It is a figure showing the indication results of the picture shown in drawing 7 based 
on the image display sequence shown in drawing 1 1 . 

[Drawing 13] It is a figure showing the transmittance change for every frame based on the image 
display sequence shown in drawing 1 1 . 

[Drawing 14] It is a figure showing the situation of movement of the stabilimentum in the arbitrary 
horizontal lines of the picture shown in drawing 7 . 

[Drawing 15] It is a figure showing the response waveform of the transmissivity in the 
conventional image display sequence at the time of making response time of a liquid crystal into 
the infinitesimal. 

[Drawing 16] It is a figure showing the response waveform of the transmissivity in the image 
display sequence shown in drawing 1 1 at the time of making response time of a liquid crystal into 
the infinitesimal. 

[Drawing 17] It is a figure showing movement of the stabilimentum in the conventional image 
display sequence, and movement of human being's viewpoint. 

[Drawing 18] It is a figure showing the state where originate in the gap with movement of 
stabilimentum and movement of human being s viewpoint which are shown in drawing 17 , and the 
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luminosity of both the edge of stabilimentum falls. 

rDrawing 19] lt is a figure showing movement of the stabilimentum in an image display sequence 
and movement of human being's viewpoint which are shown in drawing 1 1 . 
[Drawing 20] It is a figure showing the state where originate in the gap with movement of 
stabilimentum and movement of human being's viewpoint which are shown in drawing 1 9 , and the 
luminosity of both the edge of stabilimentum falls. 

[Drawing 21] It is a figure showing the relation of the write voltage and transmissivity in the image 
display sequence shown in drawing 1 1 , and the conventional image display sequence. 
[Drawing 22] It is a figure showing aging of the transmissivity in each gradation in the image 
display sequence shown in drawing 1 1 , and the conventional image display sequence. 
[Drawing 23]Drawing 6 is a different timing chart of a driving signal and a selection signal. 
[Drawing 24]Drawing 1 1 is a figure showing a different image display sequence. 
[Drawing 25] It is a timing chart of the driving signal in a 2nd embodiment, and a selection signal. 
[Drawing 26] It is a timing chart following drawing 25 . 

[Drawing 27]Drawing 1 1 and drawing 24 are the figures showing a different image display 
sequence. 

[Drawing 28] It is a figure showing the transmittance change for every frame based on the image 

display sequence shown in drawing 27 . 

[Drawing 29]Drawing 25 is a different timing chart. 

[Drawing 30 ]It is a figure showing the image display sequence of drawing 29 . 

[Drawing 31 l it is an outline lineblock diagram of the source driver in the conventional liquid 

crystal display. 

[Description of Notations] 

11 — A liquid crystal panel, 12 — A source driver and 13 — Gate driver, 20 — A display control 
part and 21 — An animation / still picture discrimination circuit, 22 — The reference supply for 
signals, 23 — A back light light control circuit, 24 — The power supply for black signals, 31, 37 - 
- Sampling memory, 32, 38 [ — A black signal data generating part, 41 / — A shift register and 
42 / — An output circuit, 43 / — Analog switch. ] — A holding memory, 33, 38 — A DA 
converter, 34, 35 — A changeover switch and 36 
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2,12 ,-©-9->7'y >yy*y 31,31 ,-(C 17K^P 
^ -f >^>© 7*- 5r > y y > y 3 n •SBfp^ % jaffi i T 

-f»f3 4tt l ±IBW#i'P^i'm-^OU^;L'*5. 
ttrHJ©tS^-CCttDA3>^-ir 3 3^6©7 r -^ff-^ 

r l j©i«^(c ttMrn^ffl^js 24*5 (DMhmnmiEzm 
30 jru *fi5-r5v-x^>osfc±iB»;-fe bm^tL 
-ctH^-r-2>©T*a„ 

[0 06 6 ]^, ±IBV-X K9^"«l 2tt, I3K^ 
■*■<»: ^{c»RRUrt)||l/3titttt>. m2<,Cnk 
-f v-x F'^-f^^i 2(c*ji^rtt, »?34% 

feC^Ttt> ^fX^ b&*-)\>7 : j Is 3 

8©mrSfcteg$-a-^>©-c*s 0 fir, ^)fx-{^ 
3 5«, ±8EW»fo»i'm#©u^u*i. m«rHj 
©*§-£«:«■»?-> 7* > yy -t y 3 7 5&>6©Bft^#^-?r^ 
40 ^lt^-jI/tw >xv*y 3 8(cjitU-r-5„ — 
rLjcig^KttHfi-^f 1 -* &s»3 e^^onm-^T 1 
-^^jS^L-c^-^7 1 ^ >y^^ey 3 8 Jciiui-r-2) 0 
fit, DAn>A--^3 8{cJ;oTM#fflS»i^aS2 

2*»6©(s#ffl»n«jc*fflt»-cDAsaftsn-c. *fjc& 

-r ^^©t 1 - > y$ n^B$p a i©Bf(i}£(ctt± 
iai*^ff-^{ca-^< 7 r "^m^*5y-^^^>scctu^ 

3 ft «*(C tt±IBHff ^t 1 - # tc^-^< ±ib y 
■b^ F{i##5y_X7W>S(C{ti#3ft£©T&-S 0 
50 [0 06 7 ] H4tt. ±§By- F F*7^< 1 3©StB§« 
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@©y- >G*ijW?3ttfc«K:ttCn+ 1 6 0)# 
g©y- h^-f>G#jgtR3ft&„ JE*c. (n+l)#@ 

©y- n ^ -f >G*jjW?snjta«cttcn + 1 e 1 )#@ 
©y-h^-r>G*5jitRsn^.o fiu cn+m)#9-f 

©»w$ifli©tttt» v -x 7 > s ^©m#©Hi^B#ra 

©iPIi(^D<^l 7 *isT>&£,, -e©*§^ y-*F5 10 

-//ti 2#±ia^-£m^£Hi;ftT&i^cn#@©y-~ 

Mt*t*riMjT*IRK:(n + 1 6 0 )#@©y- h 

G * MS?* £ J: -5 tc . JJB W» * n » * <t 7feSII3te«-5f 

[0076 ]±a©iTi<. -klB^-^e-WitfjLfc 
y- b^-f>G©l 6 0*5fe©^*- h 7^>G(m= 1 
6 0 )iC_hiB'J -fe » Hi#*#*.-5©B:. %©&&{C<fc 

-So jRa©aai3f53&* i o o%*>e> 1 o%g-e 

^t-r-5>I&gHfra«^4ms-C*-5o "€* *&y- h 20 

©ww&s-r*. 

f xm/N>4ms 

fib, f : 1 V U-AB$PtS](l 6 .7ms) 
N : m.¥- Y=y<( >lfc(4 8 0^) 
Lfcrt*oT\ m>l 1 5T&&<&g#s&£o 
[0 07 7 ] CCt, *HSS©^(C*Jt,=.T«, 1 6 0 
2£©y- h7>f >GKgi^3nfcy- h F 7 -C^* 13* 30 
3 H-KiTOCgeg LT4 8 0 #*j£3:"r & <£ -5 Kfc ^ 

iwot, m= i 6 o i-rntf. ^f 1 -* 
»-^*a*urc>*y-h F-7-r^n 3 h F 

-Y>G©#^-ipID#-^©y- h"7>f >GCC'J-fe? hff 

l 5©^f££^ yx-e£&©T'&6. 
[0 07 8 ] C©J; 5 ftBIflsai^iM^K J: 
oi>r, se*©jgs«^ii^i:j:?,«^*iit^-rs 
£#©<*: Mcft-S. cct, Sk^tcfflUSB^tt. 07 40 
tt7nf<fc5tc t M©Wfl5 l©4J:*^t3i£S#©lti£W 
■r£E^ : i : 5 2J&i8££|fiKCiH?lJ3*VCl>S. fbt, C© 
fiw5 2(i, 5^EPCA)©Ci< 1 7 AfiCC 1 *£3gir 

[0 07 9] ^fe-T, &^ffiA&j&>BK: «fc SiBfl&Tjt 

ftr<*iwwt#©i*¥^>##. y-^F?^ 
l ©it> V y > y^ ■* y 2 cc«J-> y y > y 3 4rc*-^ 
^ >yy^y 3tc— il^etil.. fit, 50 
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>yy ^ y 3 *>6^t±53n/c i *^p-7 -c >#©-r- 

2*f7 >@©-r- $Mt#j&siJ->:/ y > it** y 2 -y- 
>t* y > y 3 tit^-^f -/ > ^ •=& y 3 ©!**§##* 

^6*l^o cn*4 8 0*¥^'('>^^iiL,Tl7 

[008 0]^, $ B B B B, h^-f^OT 
N(8Ml*v?"? F*SSfl!l/T(r»*. -e© 

Wtett. jgffl$fts 0 %^ 9 0 % Kit SB$|fflj&*#> 2 0 ms 

■c*»k i o o%-*i o%«cit , r*«Fiffl»tt4insr* 

[008 1 ] ±&©«fc SttttlB**. fl£*©i8fl*S*« 
g©H{^S^>-^>XCCj:ora^L//c^^C«, El 

^J5 3icBJ6^^{fe(jlift<D^)^6n6. C©M 
HW, WTOcfc^ic^^n?.. 01 o«. 

H7K*$»5afif5 2©iiff#fa«r#K:fel»Teflf5 2 

Jd*©^-^ as^o%*>6 9 o%(cjg-r€.* 

•C©H$P^*s^2 Omsfab^. 1 0 0%iPh 1 0%tC^-T 
-5 £ -C©BtWJWft4 msi l» "5 i« e B B ©#14* W bt ^ -5 „ 
-€-©/cis60C. SI 1 ^ U-A-CHii§t*ofcif5 4 

«:lfl2 7 u-AreM#*»*di^«^tc. ££5 4 
©«bI«7 u- ANFlfflrt«:ieSF*^Tr*-r«:*3 7 u 

At?»^©ea^t^t-2)„ f L-T, l5 7U-At(J 
Hm#*s«trii*n-5©'C&-2)^ > M3S^345 10 0%*> 

3-c^TJ;^(c^p©^iin7!)Sti^3n^.©-c*5 0 u 

»I*S|§BR{C3i^^CC«m^^t>©-C*-5o 
[0 0 8 2] ^iC, 3|s^»©^fii©?g^^g(C*sW 

» hM-^*&*¥7 W>©7 r -^fi-^«^iA^{c## 

iitf ©-c* *si)te©ff^©fgB%^^g(cfcw 

01 1 (a)«cteWS«#ii*te<fcV;*ir HWPtaoJU* 
Wrt^^-To 01 1 {c^-r^fc^ic, *SUfeco^Si«c*j 

*i*-y->yy>^»!©i/2ji»i-c3S2(ctf ; 5. -e 

©«^. y H2 hflt#©»*ii*B. -r-^ff-^a^jA 

**¥^-r>© 1 6 o^c^^-rxc^j-L-rtf ^© 

[008 3] *5S»©Jg«tc*»C»r» 4 C©ct 5 ttfflMR 



tcm^ic «±I2^* -y i> 7 A b ©JSgSriBT $ *S ©T& 

ffiiStscim, 8frBi^o D a{iKffinfc^flj©?g 

[ 0 0 9 2 ] ft. ±gB!tt!B/f£l£HmiJIH8S2 1 SR» 

n3&>©H*«^j/-^>^*a— jrasaiRTijteKOTfc 10 

^mtitcmihmmmm-zmm&immjiT v vxm 
tb#7u - Aft tc&mmmfr h &m<om mmic & & a 

K. 02 1 tc**T<fc5fc. «*jA&lIEE<!:jSji§^£©|W 20 

mwmtommmTjkt"- 5r>*©«£i»s&£. * 

fc. 02 2ft^-f<fc<5K: > SRH^fettSjSffi&HgB? 
gtffc 4> . *HSKS(0jgJ8©Hf^^^ - T > x <b t£3fe©ili 

[0094] -ecr, cti6©ns***«tor. #3as 
©^flgfc*j^sffii#«^— tryx&mm btcm&tic 

tt. ttili/»±iB«SiJI5lSS2 1 ©WJM«S*«:S-3i»r« 
t\ ^©il#iSi^>-^>x*Sffli/fci#£(c 30 

s. 

[009 5] ±M©<fc 5K. 3^-f6©JBJ*fC*rt,»Ttt. 

y— * K7-fA 1 2(c«, ft-ji^-i >^*y 3 2(c 
g*. hinted- zm^tmimnKicmriK _hte * * 

(cy-*5^>S(c^9#;tHi;fr*-£SJ#;W » ?3 4 
fclSW-S. 4 8 0*©y'h7-/>G41 6 0* 

-r-5 3-^©^;u-7*{c^f!lt, §y;u-y©y- 40 

1 3cOCfi&tt-r&. 

[ 0 0 9 6 ] -e or, ±isa^iJ«2 o^e>®i y- 

b F 7 -C 1 3 a~fH 3 y- h F 9 >f 1 3 etc. 

K. amWffliaP2 0*»6. l?P»i'Ii32H'B7 

fatKi -s^3SH>fi«^* . si 1 y- 

h F9-f><l 3sr-»3y-h F9-f><l 3ctCl 60^ 
[009 7] LtaWoT, ±iev-X F 5-^1 2 #± 50 
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IEf r -*fll^*Hl*"rSBR«C«. y- h 1 31* 

n#@©y-h5W'>G*3M^t, 7-^F5-f^l2 
ttJJB'J -fe » Ym^mtS-f^iCin +16 0 )SS© 
y'- h^-^G^jlJRT^xJ^K:, ±.ii®W?a- y ?t 
j££B»&m#i©*-f 5>^*KJ£l,T:b< Ciic<fco 
r. hi 3cc5*-j\j:5tc. -r- i&stifcn 
u- A©fi^ i /3 k» y -fe -j v mmfi 

[0098] *©r«:. ±ia'; -fe ? hm-^©maco* 

K). Mm#ffl«R2 4©«E)*17U-A»!nBrt(Cj» 

»MHcJ:*itf. eii#*s»*ii**ifc*fe3R{c»L-C*© 
^ l /3 tctet* r SEtcum * t\x i >5 fc^Jc 

si, ^jgn»i^3n&i»©-c*-5. 

[0 09 9 ] $6iC. ttH*{c*jW*R»©i»y» 

Ji^, ap^»±§2x vyffl©»±*«B"r*ttt>yt«& 

4. -eur. 2jc3l*©0*«:*jt»rtt. y-^ft^*# 
^jA^n/c^tc^for^ u-A©fi#i /3tc*ji^r 

r # ttofci&tc . ±12^©^ s?ai3&JAmi©tB* ct o 

02 0 icm? J; 5 fcjftiBi^cox ? ^SP©^*€r{gj^rt 
[0 10 0] Sfc, *ISJ6©»»«:*»c»T». 

i »s iBift«ibHi^©iiiflb^»±n£flc©n{M<>« a ft 
Woc«»rT^»«jiB/»±iii«SiJ[5]gS2 l *Kwri»4. 
-eur, «tiiH/#±iii#>J]3iJ|5l!^2 ncfcoTttiiffliT?* 

s <t mm $ nfci«^(c ^,^7^h s^iass 2 3k 

i-p-C^-?^^^^ h©«a*iffln3i±-2.<fc^iCOT^ 

i /3 cc u i2 9 [-m^zmzihtitc&ic&rzmim 

©1ST* . !£»*/MR©tg««*«W)n-C|»±-r s ct* 
[0101] -r^cfc^. **»©0MKcJ:*Hi. S»© 

v g a,** )^m^tcm^m.m^mc . mmv&M* 

[ 0 1 0 2 ] ft. ±e©»fH»Wtt. ttiSf^^©*^ 
*«lK:tf-j-Ct»*3&J. #±Hifc«>a7nrSSC4ttS5 
*t?*><et». »±B8«©a^K:|SbrB. S^iJffli§P2 
0^f>. ^U-^Jl/*5rHJ©P±Hfl3©^|g^P 2; 
*jy-^ 2{cfctj+jsnr, itM^-o©-? 

3 6ic, l^Ji/^«J?MErs#jhliiffl©3£ffB»&« 
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©y- h ^ -r> g i 4 #©y- h ^ >g i &%.mcm 

[Olio] #llife©^©$,p B am^gK*JW£iB& 
0 2 7Ki7frrjI , 3r&£ 0 (^ 02 
7 Cb)fC 02 7 (a)^^ y ir ? h 

^©AttWrtS^T. 02 7tC^Tcfc'5K: > :$3lS6© 
0SiK:*st»r«, ^-#m#©*£ii<&<b y^* MI*t 

2 0 frt><D±M<D£ *> ^ciasWf-^fccfc^S^ff-^tc 
7 S -£^«£&<&* 5 P^>©2 5 6*5fe 
6 ill* 1/ 4 *0*?7 -f >fC>tf L/ T |^B#^f fcft & 

[0111] c ^-rsciKJ^T, &7k¥9-Y>«:. 

1 V U-AEt3tC4031^LTyH2i- Mf-SfSrtftiMfC 
£#S"C£, 02 8K^-r<fc5&C, y 42 i» H!f-=MSc?ii£* 

ftm z 4 . 3 n si l, r b+fHcmwknkZtf c £ 

1 1 il/tS-XGA-'^^fflUfcTi'f-f ^vl- y 20 

£«r s c i a^c # s©-e& „ 

[0 1 1 2 ] W. ^HfSOJ&JBKCJS^T. ±a?©(Ti 
<. JJ27*-*<a#*tftfjLfcy--h5-f>G©2 5 6 
*$fe©y- h7-f>G(m-25 6 )(C±fe 'J 42 » Ht# 
£-^;L&©tt, ^COHftCCfc*,, -T^t>-fe, ±i$Cfc«fc 
ifofl©jtiS^# 100%A^1 o%$-c^b-r-5 

J^§B$rBl«^4ms-C*6„ fit, *5^-F7-f>G 

tcs*isnfe**ifejR©*fe3i«tffi«c y 42 -j vmmmm 

fxm/N>4ms 

{HL> f : 1 7 U-AB$ra1(l 6 .7ms) 
N : h^7-(>ifc(l 0 24#) 

0fc*5-?-C. m>2 4 6T*M'S^?. 0 
[0113] CCT\ ^Ut©J^»fC*»(,»t:«» 256 
$©y- h^-f >GtcjKKSn3ty-> K^-f/f 1 3£ 
4fl-ilD»tttciBKL/r 1 0 2 4**j£jtJ-*J: 
-?Tt,>&„ Ifc^r, m = 2 5 6ifnH IHSEt 1 - 40 

7^>G©#^iEii;»^©y- h^^>G(cy-fe^ h 

2 4 6©^^?: 2* y 7t'tS©fi5„ 

»Bi£tt ©IH**»±IIi£tt©p«fc&» £8frili/#ibilifl 
>?=>■< VWtm&Z ZK.£iXrt*j ? ? J Y<DM 

mzmm2-etii£> mmmfr^ a mc^ntcm^m<om^ so 
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[0 115] ±ifi©tt?8K:tet>r«. n#@©y 
- h^-OG^^-^ff^^S^jX^cfKc, (n+m) 
*@^6ii^L/Tk*©y- h7-f>Gtcy-b7 |»flH» 

y hffi^S^&Sft&K*©* 1 -- h^-f">G£. 
g£fCp<I©^l>-:/itWTfeM03£;L&t : >. -?-©*§ 

[ 0 1 1 6 ] 02 9 tc. Sfgtbfl-^fc <fc O'jStRft-^© £ 

-f s >yg=-+- h©— mz^-rcy- h 1 3 d 

S/c. 030^17 U-A^ra©H<t^^> 
-^>X*7S-To 1^, 02 9S*. rn=2 5 6,p = 2,k 
= 1 ©^©^-C&So 

[0 117] ±2j©J:5K:> m*I^(cpl®^l'--? - 
tc^Kory- h^-Y>GtcyH2 ^ tm^*WZ&tsc 

a^T, «ft^BfSE©yH2,9 h«£E*HJftii/rt. -e© 

[0 118] m^gttcpil©^-^^ 
•SCiCCctor. l*©7K¥^'f>tC#@-r5<i:. 

1 las© y 42 ? h (t#"Ci«ta*J* ^» 
^cc. ±iasi«^* 5 ^'fbbfcis B 3 B ic*f u-c 2 ma© y 42 

©»ff* p nig 0 ig-r C i oc «fc o r . <fc 0 fig MteSkmrn 
*M Z> C t ifiX ft -5 ©t-& ^ . 

[0119] m>m**i«, jRft*^©«#«*&». 
®#^EE©ffi^ ©^^a-©EiJjt)i«if^ era**** 

S&ff)T**^ 0 LfcjWoT. jKA«. *^©rt^(Bef&lW 
a^W^tc J: o T3tm^Mfi/^il & S C i ic & S . L 

*So-c. rao*fe««:iaic«#*iR*&UTt>. «r©«^« 

S^P^c £ o /ca^JC^C otU» ©T& So 

[0120] £C6*!. ±^©«fc5{C. m*©y-F7 
^>G3&S^a3nS/cW©B#SI*fctiTp@^DjIL-r 
ft -^^r*!? iitf C £ K <fc o T > ±^©K^*^ 

[0121] <»3nss©m®>misiis©^tc*sw 

«?Siilt*«iI<-ac*fc»«:. y H2 9 ni^ci^ma^ 
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[0133] C<DmBlC£tll^ 

y oft*) mti'pw®. x. 9 i?mv(D%<Dm?)-&&* m^m 
shmmmmTT^. */ws©seMK:«fc i-cnst k&x- 

[0134] g/c. ±3m2<D9&WOte8i&J&mt> 10 
ilHffi^Otfi^^Cn + a-m)(Q!= 1 ,2 ,-,p)*@© 
lfi^i-rn«. l*©*^^-Y>tcML/Tm*(D^: 

[0135] ±8E#2©#6W©ilKftflm3ErS&*. 
±iBtt»©frill*(n + a -m)*@^6 (n + a - m+ k 
- l)(a= 1 ,2 , - ,p)*:gS'r-©tf^i-rn«. 
l2fc<D*¥7-f >(cML/Tm2(s:©^cS«:k|5|^»3®L/ 20 

U-AtCfcfcfS^rt§©iJSP£3 6fCfcK tc 

[0136]Sfc, item 1 ©»»*Si,>tt#2 ©£PJ 

©® b b b *^^s«. ±12^- * mnvmsmm ± ±mm 
K> ^mm^mic j: r . ±te-r- * m-^©«^ £±§e 

[0137] ±SSSS 1 ©»9!*SC»tt*2©«l!B 

as. 

[0138] 4ft:. ±K» 1 ©*MI§*SUttlff2 ©l&BJ 
©?fclifi:^:fr&tt. ±fem©<B£#5£©|Jfl#£?eS/c-r<fc 

r** t>. 'X^f- *e##EnjjDS ft 5 s-cttfig^c 

f x m /N> t 
fBL/« N : fftflft 
f : 1 V U-AB$PiO 

B$Pa1 

[0139] £/c. ±IBfgl©#PJ£>£t>WSg2©|PJ 



2001-60078 

32 

#©08&B3|ffl£. JI»^«^©k@#ys&CcJ:oTSgi^ 
*J»*mK W»3 tx^Ct J&i-CS S*JSI$IBU>U:tcRJ£ 

t?ss. o/c^o-c. ±taiiamffi#©«i&i^ra*^ 
#-c&£ fcs6(ca*mft ^ms* k mag 0 £ urms-r 
•sti^c. iia-r-^ft-^^s-^^raia^^^n 

TX k^To 

flU T : H^^m-^© 1 @©«^ffl 

[0 140]$fc. ±SSm 1 ©#8IJ!*£<r>ttSf2 ©#PJ 
©iSHat^Stt. ±IBx- £ ff^S^ffl©^- $ 
ft^-C* 3 fc§^©flE V d<h ±Banai7nfg#©SE V r£ 

6. MBKK:JM^«fT 5 C *fi^mS©«{4 

u^;U«:St L-TiEffitt©»^c « 

->-vy#«7-f hB#«Vd<Vi\ v V ^5- *B$« 

Vd>Vr 

Vd<Vr 

[•0141] 03©%B^CD^R^$|^« < «^ 

-fatten +m)*S©tf«K:a8)?(i#*fltt&-rS© 
r, »r©«aR«:*fur. 5 s - 3 6 

L>. ^©7U-A{c*ffctcjiH»7*-if«#*J*#ii*<i 

SCitCJte»). h©*0ilBti*l»±T?*S. 
[ 0 l 4 2 ] rstto-fev cvrnwicxttiii ±BMM F 
7^/«^ w ? ^iRwriESs^otwaasft©*!! 
®fi^^Mt-5ii^«/J«©^j|Kct^r. ttiB% 
^afiE* rfi]±r # -s ©r* -s. 

[0143] Sfc. »4©|6W©jBUI«^Wtt. ^ 

^ttn*a©ff«tcjg«m-9*«i&-r*-*. ±sa^# 
•^&fltt&r-5©t\ ±iam^m#«mra^ i @©m 
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[0154] ±ism3(omm$> : bmtm4(DmM 
-Ki-CA-^^-r h cm w o »*. aj; -5 tern 



asx v * 5 a v ©mk*±# s c tapv* &„ utc&^ 

[0155] *fc v JJBW3©ft9!&Sl>t2flUa>ftgi! 
©*Jffl3iS*S8Btt. isail^fi^^ISi l*T©H 
A^HlliOlEt. ±BJ»1«S«*-F>*4il2 

OC£#S-C££J;5CCft&„ 

[HH©W#^^] 

[S 3 3 H2 4»J»«tSV-^ F9-f't©WMIW&* 
[043 HlK*>tf*y-F F9^/<©WWWS*w 
[05 3 m4te.*sVZ>Ti-u#ZAv*ifiWiftL>1tm 
[0 6 3 IS 1 Htt©0S8«c*j W 5 3o©y- h 

[07 3 ttiBtta^M^©Sii»tcffii^Dift©SNSia 
-efts, 
[083 
[093 

[0103 fBfKDHMMR^-' ir>X«:»-3< .ftfiftg 
fKfctfSS7 U-A#<Dj§jfi^{fc£^T0-C3>S„ 

[0113 01 tc^-r*li«^R««c*W*HI«am 
> X *7j\-T 0T&S . 

[0123 01 1 te.Tr&WB&Tfii'-' !rlsXK.m^< 
07 fc^-rsi»©^M* ; &7^-r0r**So 

[01 33 01 1 OC^-rWt*^^-— Jr>X&C^K 
§7 U-A#CD®®^-ft?r^T0-r-*S„ 
[0143 07 &c^tW£©ft S©*^ A >{cfcW 

•s s^©^»>©i«^£^-r i-e* -s. 

[0153 «fi©tf^fHI£fclR/h £ 0 fci§£©fie* 
0r&5„ 



07 tc^-riHfliKijors-rs^osiwia 
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[0163 m&<Dm.w$r$*mM^t ufcti£-©0 1 

1 KTf&mmkmis - T > x &c *j w 6 &§«©j&Sift& 
£7jVr0T*2>. 

[0173 st*©H#a^>— ^>X-C©a^©^Sd 
tAIIB©KkS©»tti*^-rHr*%. 
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